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Bridge carrying construction line and penstocks being assembled in foreground. 


THE M’CALL’S FERRY HYDRO-ELECTRIC POWER PLANT.—[See page 203.] 
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A TRIBUTE TO ROOSEVELT’S TECHNICAL JUDGEMENT. 


Be he Czar, King, or President, there is no executive 


among the nations in whom catholic interest, broad 
information and versatile genius are such valuable 
qua s as in a President of the United States. Cer- 
tainly t would be difficult to find another head of a 
great people, who is called into such close touch with 
s0 many wide different subjects, and afforded such 


an unrivaied opportunity to leave the imprint of his 


personalit ipon the national life—political, social 
cechhica ind commercial—as the man who for the 
ah ! olds the unique position of our Presi 
dent 
Among Mr Roosevelt's predecessors, there have 
beet men who surpassed him—far surpassed him 
in their knowledge of certa special problems that 
ame up f legislatior but in the bewildering var 
et ( subjects f h 1 he possessed more than 
v ‘ pwledage nd in his ability to seize qui y 


the salient facts of problems with which his acqualr 


t € vas ore mited, Mr. Roosevelt stands quite 
alone 

H elf robust, direct, and practical, he prefers the 

8 t und it is therefore natural 

that some of ie best of his executive ork should 

have been done in connection with questions of a tech- 


nical-constructive or engineering character Aithough 
Mr. Roosevelt is not by training an engineer, there 
ig little reason to doubt that had his intelligence 
and energy been turned in this direction, he would 
easily have risen to the front rank In no profession 
the abilit; 


is a true sense of proportion quickly to 


essential from the non-essential—more 
valuable than in that of the engineer; and this qual- 
ity our ex-President possessed in a remarkable degree 
and used te most excellent effect For it is a fact 
that in all the great engineering problems that called 


pronouncement and action, almost in 





variably, as the records of his seven years’ presidency 
sh Mr. Roosevelt recommended legislation which 
™met with the approval of the great body of profes 
sional men throughout the country In proof of this 
it is sufficient to mention his attitude to the navy 
the Panama Canal, and the vast problem of the c« 
servation {f our national esources 
ere are not wanting proofs. concrete and cost 
of the vil of I ntelligent ind obstinate forcing ol 
lay ideas upon the professional men who design the 
mat ! of the United States navy Mr. Roosevelt's 
ad iistration has been singularly free from such 
errors He was a close student of naval affairs, and 
he unde ood the trend of naval development so well 
t se] ent a ound in him a pp! 
ciativ l designs H 
fav 1 ¢ } uther than uis 
ers l I the largest dis 
piacent He was kee! the value of tar 
get practice ind our present nlendid gs otir 3 
irg due to his powert ff s 
whe vised and carried through « 
ods To him moreover ‘ shall « p no small 
n re the system of promotion b elect l 
fi merit to say nothing of the com 
ou ! Pe sol I thods of val 
T t leta ] | 
\ \ has been opp 
yal lat ns g f< ns 
! las ( offi . 
it ud ¢ 
! ire 
it is largely d the clearhe es nd power 
ful influence of M Roosevelt t this nation is 


mot DOW engaged in the Herculea task of digging 


Scientific American 


‘ ( ea etive 

‘ ( t it lows 

i ‘ t s 1 Mi Roose- 

‘ thought s and hen his board of 

foreis 1 Ar eng ers ent do to the 
Is s é é i eport on the matter, he 
tald t é oped the ould find a_ sea- 
I Oo ve feasible rhe majority of the 

board reported, as he had hoped, in favor of a sea- 
1 et Mr. Roosevelt advocated the 

( the minority report in favor of a lock 

canal His critics called him erratic; but the fact 
s tha when the arguments in favor of a _ lock 
canal were presented, his practical judgment saw 
that they ere unanswerable; and his fearless recti- 


tude led him to condemn at once and strongly the 
very type of canal for; Which he had asked. The 
wisdom of his 
built; 


ind a board of engineers, all experts in hydraulic 


progress of events has proved the 


course The lock canal is being successfully 


ork, has pronounced it to be the only type that will 
satisfactorily meet the conditions at the Isthmus. 

professional world has been 
painfully aware of the unrivaled extravagance with 
which those great national resources with which the 
engineer and architect are most closely concerned 
are being exploited for private profit. They have re- 
alized that the nation was living on its capital and 
rapidly approaching, as far as these resources were 
concerned, a condition of national insolvency. Here 
and there, and not infrequently, a note of warning 
was sounded; but these men had neither the time 


nor the political vantage ground from which to set 
in motion the machinery of federal legislation. In 


President Roosevelt—ranchman, hunter, lover of the 


forest rivers, and mountains—was found the very 
man to appreciate the magnitude of the threatened 
disaster and awake the nation to its responsibilities. 
His latest ork in promoting the Cangress for the 
conservation of our national resources, forms a fit 


ting climax to his seven years’ work in this and 


allied fields of endeavor. 


A CRUISER WITHOUT FUNNELS. 


The dispatch recently cabled from England to the 


effect that a big-gun cruiser is about to be laid down 
which is to be driven by gas engines and will, there- 





fore, be entirely without smokestacks, has broug 





many inquiries to this office, that we have published 
on another page a digest of the principal work that 
has been done hitherto in applying producer-gas en- 
gines to the propulsion of warships In view of the 
fact that the largest engine of this type known to 
have been successfully tested in any sea-going ves- 
sel is of only 500 horse-power, the next largest being 
an experimental engine of 1,000 horse-power, it is 
safe to say that the British Admiralty is not com- 
mitting itself to the immediate installation of pro- 
ducer-gas plants in any first-class warship. The new 
vessel, to be known as the “Indefatigable,” is to be 
an enlarged Indomitable’; and as the cruisers of 
this class carry engines which indicated on trial 
about 47,000 horse-power, it certainly does not appear 
likely that the British navy will commit itself to a 
jump of from 500 to nearly 50,000 horse-power, with- 
out a very considerable intermediate period of experi- 
mental trials. If the results obtained with the 1,000- 
horse-power experimental engine are as satisfactory 


as those obtained with the plant of half the power, 


e may look for tests with a 5.000 or even a 10,000- 
horse-power nstallation, the power being developed 
upon three or possibly four shafts But if producer 
gas engines were installed on the new “Indefatigable,” 

ould be necessar t develop from 10,000 to 12,000 
horse-power on each of four shafts. No such engines 
exist, even in stationary gas-engine practice, where 
the maximum size is from 5,000 to 6,000 horse-power. 

However, the advantages of the application of the 
producer-gas engine to warships are so many and 
valuable as to make it well worth the while of any 


great navy to spend lavishly for experimental work 
at the solution of the difficulties attending 
problem. Th emoval of smokestacks ‘would 


abolish the telltale smoke and render it frequently 
possible for a fleet to get within range before being 


discovered The number of guns that could be car- 


don a given displacement would be increased and 





r ares of fire enlarged The perils of suffocation, 

due to smokest s t torn open by exploding 
ells ould be complete emoved since the prod- 
ts of el combustion would be discharged through 

." is t stern ne the vater-line Because 

of e ] l efficienc) is 80 to 100 per cent 
‘ t n that of the ordinary marine steam plant, 

» l ible to steam nearly é S tar on 

< supp If the nation lich first 

S gas engine should also pos- 

sess e facilities and capital to rapidly build a fleet 
‘ s-engine battleships and cruisers, s will gain 





a lead over her competitors that might take years 
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VENTILATION OF PASSENGER COACHES. 
rom the description of the seventy-five steel pas 


nger cars recently ordered for the Pennsylvania 
road, it is evident that the company are in a 





f vay to secure the fireproof and collision-proof 


qualities which a sought in the design of the cars 
Outside of mahogany window sashes and seat frames 
the cars will be entirely free from wood fittings, the 
total weight of wood in each car being only 300 
pounds out of a total weight of 116,000 pounds for the 
entire structure The collapse of the car in collision 


is guarded against by the provision of a central 


steel box girder 24 inches wide and 9 inches deep, ex- 
tending throughout the floor framing for the whole 
| 


receive the full brunt of a collision, and serve as a 


length of the coach. This massive construction wi 


defense against that disastrous telescoping, which is 


the most fruitful source of fatalities in accidents of 


It is to the ventilation of these cars, however, that 
we wish to direct attention. The subject is particu- 
larly timely just now, when the traveling public is 
being put to so much inconvenience through the over- 
heated and stuffy conditions which are the rule rather 
than the exception on some railroads. In a properly 
ventilated car the whole of the air should be renewed 
at frequent intervals; it should be warmed, and the 
proper amount of moisture should be imparted to it 
The mere provision of steam pipes, and the opening 
of a few ventilators in the roof, will not secure the 
results. The air will be 


desired 


heated, but not 
properly renewed; and a considerable portion will 
be endlessly circulated between floor and ceiling, and 
dried out by steam heat to the point at which it be- 
comes uncomfortable, if not positively distressing. 

In the new Pennsylvania coaches the air enters by 
two hoods on diagonally opposite corners of the car 
roof. From the hoods it is led down by vertical ducts, 
placed within the sides of the car, to a horizontal duct* 





adjoining the side sill and running the full length of 
Above the 
floor, for its full length, along the sides, are rectangu- 


the car between the floor and the sub-floor. 


lar ducts in which are placed the steam heating pipes 


The outside air enters the hoods and passes through 


the ducts beneath the floor, te openings into the duct 
containing the heating pipes. Here it is thoroughly 


warmed and is finally discharged into the aisle of 
the car through outlets provided beneath each seat. 
The air is liberated through ventilators in the roof, 
vhich are furnished with valves that regulate the 


pe of the air. The forward movement of the 





car forces the air in under a slight pressure, and the 


raining action of the discharge valves maintains 


this pressure and prevents drafts of cold air passing 
in through cracks in the doors and windows. The 


system is an excellent one, being founded on thor- 


oughly sound principles of ventilation; but we would 
suggest that, if provision could be made for adding 
the requisite amount of moisture to the warmed air 
before its admission to the car, its hygienic qualities 
would be improved, particularly for passengers whose 
throat and nasal passages are subject to catarrhal 
and kindred troubles. 


A SUCCESSFUL FRICTION CLUTCH. 

The clutch, on account of troubles with motors and 
axles, has not until recently received attention and 
development. Many types have been evolved, the prin- 
cipal and earlier one still used having the open air en- 
gagement, such as the leather-faced cone, the internal 
expanding type with the leather face, and the external 
contracting type. They are all subject to the influ- 
ence of moisture, oil or dirt, which cannot be kept 
from their facings. The ideal clutch is the multiple- 
disk type, one in which the working parts are in- 
closed in a tight case filled with oil, and the uncer- 
tainties of the open type are eliminated. The disadvan- 
tages of this flat-plate multiple-disk clutch are, how- 
ever, that the small frictional area which can be at- 
tained in the comparatively small space to which the 
designer is limited, makes necessary large spring pres- 
sures in order to transmit the power. The spring 
pressure in the usual type of flat-plate clutch is gen- 
erally about 60 pounds to the square inch. This nat- 


urally means a greater tendency to undue wear and 





heating of the plates, with the consequent burning 
of the lubricant, or, in extreme cases, the warping of 
the plates The solution of these problems was ob- 
tained in the successful use of a disk for transmitting 
power by the friction contact of highly lubricated V- 
shaped wedge plates. The 35 deg. angle corrugated 
plates give three times the frictional area « qual- 
sized flat plates, and will, therefore, trans! three 
times the horse-power, but with one-third tl ring 
pressure, and therefore with one-third the ped press- 
ure The clutch is self-contained, and not s t to 
outside conditions; except that in cold we: the 
oil becomes thick much in the same way a does 
in the motor and transmission. This is eas over- 
come by using a mixture of half light cylinder oil 


and half kerosene. 
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ENGINEERING. 
On February Ist the percentage of completion of the 
noughts” now building for our navy was as 
follows South Carolina,” 78.90; “Michigan,” 89.70; 
“Delaware,” 64.10; “North Dakota,” 70.60; “Florida,” 
330: and “Utah,” 3.10. 


According to the last report on the coast defenses 


six “Drea 


of the United States, there are now mounted 376 12- 
inch mortars and 105 12-inch, 126 10-inch, and 94 8-inch 
preech-loading guns. There are also 406 rapid-fire 
guns in position. In addition to these, seven 10-inch, 
five 8-inch, and 111 smaller rapid-fire guns are ready 


for armament 

The steamer “Mauretania” is reducing the time of 
the transatlantic passage on each succeeding trip. 
On March 2nd she established a new record for the 
east-bound passage of 4 days, 20 hours, and 2 min- 
utes. The best day’s run was 607 miles, and the aver- 
age speed for the whole passage was 25.28 knots. The 
best previous record for the east-bound passage, made 
by the same ship, was 4 days, 20 hours and 27 minutes. 

A resolution has been adopted by the Senate for the 
construction of a memorial highway to be called “The 
Lincoln Road,” which is to extend from Washington, 
D. C., to the battlefield of Gettysburg, and $50,000 is 
to be appropriated to defray the expenses of making 
a survey, plans for construction, and estimates of 
cost, by the engineers of the United States army. The 
Lincoln Way is to form one of certain “suitable memo- 
rials to commemorate the public services and charac- 
ter of Abraham Linceln.” 

The Secretary of the Navy recently reported to the 
Senate that to keep a first-class battleship in good con- 
dition and do the necessary repairs for one year costs 
$109,856 


cost for 


This estimate represents the average of the 
repairs of seventeen battleships during the 
year 1908 It does not, however, include the heavier 
repairs when a ship is out of commission for remodel- 
ing or reconstruction. The coal for the battleships for 
one year, including transportation and storage charges, 
cost $5,544,945 

According to Lloyds Register returns for the quar- 
ter ended December 31, 1908, the amount of shipbuild- 
ing tonnage under construction by the principal na- 


tions was as follows: Great Britain, 765,000 tons; 


Germany, 164,000; Japan, 73,000; United States, 63,000; 
Italy, Holland, 


The aggregate of all the countries omitted from this 


$1.000- 10.000: and France, 39,000. 
list reaches 66,000 tons, which, according to the Ship- 
ping World, is about one-third the work under con- 
struction in Belfast alone. 

Much of the good work being done by us in the 
Philippines is little known to the people of the United 
States. The recently completed scheme for supplying 
Manila with water is a case in point. The supply is 
taken from a watershed 140 square miles in extent, 
being drawn from the Mariquina River, at a point 
20 miles northeast of Manila. The works include a 
42-inch steel pipe, 101. miles in length, a concrete tun- 
nel 414 miles in length, and a reservoir of 50,000,000 
gallons capacity. The capacity of the system is 22,- 
500,000 gallons per day, equivalent to 100 gallons 
daily for each person in Manila. 

Realizing that Congress is not disposed, at least 
for the present, to assist the development of the aero- 
plane, several leading men of this city have incor- 
porated a company for the purpose of building ma- 
chines and lending to the new industry that financial 
backing to which the success of the Wright brothers 
in France is so largely indebted. The originator of 
the enterprise is the president of the Aero Club of 
America, and with him are associated several wealthy 
members of the Aero and Automobile clubs. This is 
a step in the right direction; and the aeronautical 
world in this country will welcome the venture as 
cne which meets the most pressing need of the aero 
nautical situation, as it exists in the United States 
to-day 

Excellent progress is being made in the erection of 
the steelwork of the new Manhattan Bridge across the 
East River, New York. The four wire cables, 21% 
inches in diameter, are strung. The cast-steel saddles 
for the support of the suspender cables, and the cables 
themselves, are in place; and the work of buiiding 
out the floor system has commenced. Practically all 
of the steel for the latter is now on hand in the local 
Storage yard. It is expected that this, the largest and 
heaviest suspension bridge ever built, will be open 
for foot passenger and vehicular traffic by the close 
of the present year, This will be accommodated by 
one 35-foot roadway and two 11-foot sidewalks. On 
the same level 
Vision is made also for four surface trolley tracks. 
On the upper deck there will be four rapid-transit 
tracks. Unfortunately, in the case of this, as of other 
bridges across the East River, the structure, after its 
completion, will probably have to wait many months, 
and Possibly years, before any rapid-transit connec- 
tons are made by the transportation companies on 
either side of the river. 


that is to say on the lower deck, pro- 
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ELECTRICITY. 

A novel form of current collector is to be used on 
the cars of the South London Railway, which is now 
being electrified. Bow collectors will be fixed on the 
roof of each car, and will be provided with aluminium 
contact strips. In each strip there will be a groove 
filled with lubricating material. This will tend to re- 
duce wear on the trolley wire, and when the aluminium 
strip wears out, it can readily be renewed. 
hydro-electric undertaking is being 
The plan is to dam the Rhone 


An enormous 
considered in France. 
below the rapids, some 13 miles from the Swiss fron- 
tier, and utilize the water in a fall of 230 feet. The 
entire upper valley of the Rhone would thus be formed 
into a long, narrow lake. The plant would generate 
240,000 kilowatts, half of which would be transmit- 
ted to Paris, about 280 miles distant, at a tension of 
120,000 volts. It is estimated that this work would 
cost about $16,000,000, and could be completed in seven 
years’ time 

In order to increase the efficiency of mercury vapor 
lamps, quartz tubes are used in place of glass tubes. 
A very interesting method of making these tubes has 
just been patented. A carbon mold is imbedded in 
granulated quartz, and then heated by passing a cur- 
rent therethrough until the quartz is fused about it 
The tube is now cooled, and by means of an electric 
are the carbon is burned off, leaving a quartz shell. 
At each end of the shell potassium is combined with 
the quartz to form gas, into which platinum terminal 
wires may be sealed. 
~ An interesting form of dry 
been invented, which is inactive unless exposed to a 


battery has recently 


beam of light. The cell consists of a glass tube in 
which a platinum strip forms one electrode, and an 
amalgam of potassium and sodium the other. The 
air is exhausted from the tube, leaving a high vacuum. 
When the amalgam is exposed to a strong light, a 
current flows from the platinum to the amalgam 
through the vacuum tube. The internal resistance of 
this cell, which is known as a “photo-electric cell,” is 
about 75,000 ohms. 

The towns of Emden, Wilhelmshaven, and Leer are 
soon to be furnished with electricity from a power 
plant near Aurich, in which peat alone will be con- 
sumed. At present a small power station has been 
erected in which a 200-horse-power engine is supplied 
with steam from two boilers. One of these boilers is 
fired with air-dried compressed peat, and undried peat 
is used with the other. It is hoped that the experiment 
with undried peat may prove successful 
when it is completed, will contain three 


The station, 
1,800-hors« 
power steam turbines 

The present methods of wiring a building were criti- 
cised in a paper recently read before the Glasgow sec- 
tion of the British Institute of Electrical Engineering 
The introduction of metal filament lamps leads to the 
expectation that lower voltages will be used for the 
wiring of buildings, thus making possible a cheaper 
system of installing the circuits. It was suggested 
that a metal-covered cable should be invented which 
shall be soft enough to be rolled up into coils for de 
livery and to be unwound and straightened for use in 
the building. The metal covering could be used as the 
neutral wire, or in isolated work as the return line. 


The city of Budapest has a news telephone service 
with which news items, music, etc., are transmitted to 
the various subscribers. At about nine o'clock in the 
morning a buzzer is sounded for about fifteen seconds, 
after which the correct time is announced. Then the 
subscriber is told the programme of the day, which 
is carried out on a time schedule. First there are 
stock quotations and news items; then the parliament- 
ary news, closing prices of stocks, the weather fore 
cast, etc. Toward evening the subscriber can listen 
to music at the cafés or gardens, and in the evening 
to the Royal Opera or one of the theaters. The serv- 


ice costs $7.51 per year. 


About seventeen years ago the Wizard of Menlo 
Park startled the world by carrying on telegraphic 
communication between a moving train and stations 
along the railroad without any wire connection there- 
with. The system employed was to mount a board 
covered with tinfoil edgewise on the car roof. The 
tinfoil formed part of a local telegraph circuit, which 
inductively affected the telegraph wires that paral- 
leled the track, and in this way the messages were 
made to “leap” from the train to the telegraph lines. 
The recent experiments on the Lake Shore Railroad, 
where messages were exchanged between an operator 
on a fast-moving train and operators in Toledo, Elk- 
hart, and Chicago, were of a different character; that 
is. the Hertzian waves were used, which transmitted 
the messages directly to the receiving stations, and 
not to the telegraph wires along the track. The value 
of such communication between trains and railway 
stations was illustrated at the very outset of the ex- 
periments. On one of the trains a truck broke at some 
distance from Chicago, and by means of wireless teleg 
raphy a repair train was called from Elkhart, 


SCIENCE. 

Luther Burbank has succeeded in organizing a com 
pany to assist in marketing his products In this way 
he hopes to make his more important discoveries prac 
tically and more widely useful, 

Arunds has discovered that pyrogaliic acid and cer 
tain substances belonging to the class of tannins have 
the power to prevent the decomposition of soiutions 
of hydrogen dioxide (peroxide of hydrogen) The 
addition of very small quantities of these substances 
completely arrests the decomposition of the solution 
A three per cent solution of hydrogen dioxide to which 
a little tannin was added showed no sign of decom 
position six months afterward. 

A commercial process for the separation of hydro 
gen from water gas consists in passing the latter 
which is essentially a mixture of hydrogen and car 
bon monoxide, through a cylinder filled with inert 
material through which trickles a solution of cuprous 
chloride. The carbon monoxide of the water gas is 
dissolved by this solution and the hydrogen alone 
passes on to the collecting apparatus. The dissolved 
carbon monoxide is subsequently extracted from the 


; 


copper solution by pumping in vacuo and is burned 


under the water-gas generator, which is of special 
construction. 

Prof. Edward C. Pickering of Harvard Observatory 
and the Rev. Joel H. Metcalf earnestly appeal to the 
astronomers of America to co-operate in taking up 
the work of following the movement of newly-diseov- 
ered asteroids, which has been abandoned by the 
United States government. For two or three years 
much useful work was done by the observatory in fol 
lowing the asteroids discovered by Mr. Metcalf. Some 
of the asteroids will soon come to opposition. Unless 
the ephemerides for them are computed they cannot 
be found, and there is danger that they will be pe: 
manently lost. 

In 1900, Prof. Lowell published his conclusion, based 
on observations of the occultations of the third satel 
lite in 1894, that the atmosphere of Jupiter is of great 
height and produces a refraction of 8 min. Chevalier 
has recently noted an interesting phenomenon, which 
also appears to be due to refraction by Jupiter's atmos- 
phere. In the occultation of a star by Jupiter, the 
star does not vanish exactly at the point on the plan 
et’s limb toward which it had apparentiy been moving 
a few seconds previously In other words, the sta: 
appears to deviate from its course just before occulta 
tion M. 


thinks that this apparent deviation is caused by hori 


Esclangon, of the Bordeaux Observatory, 


zontal refraction by Jupiter's atmosphere 


seems to have been first used 


The word “kerosene” 


in United States patent No. 12,612, of March 27th, 1855 
granted to Abraham Gesner, of Williamsburg, N. Y¥ 
and assigned to the North American Kerosene Gas 
Light Company In the preamble to his specification 


Gesner states that he has “invented and discovere 


new and useful manufacture or composition of matter 
being a new liquid hydrocarbon which ! denominate 
‘kerosene.’" So far as we are aware, and so far as 
the Patent Office examiners are aware, this is the first 
instance in which the word “kerosene is suggested 


as a trade mark or a name for what was then gener 
ally called “rock oil.” 


‘ 


Calcium is not a new metal, but it has hitherto 
been confined to the laboratory. It now appears ready 
to go forth, like aluminium, and assume an impor 
tant place in industry. Numerous uses have~-aiready 
been suggested. At the time of the great rise in the 
make electric 


price of copper it was proposed t 


wires of calcium. Its immediate promise, however 
is in metallurgy, for calcium is an excellent reducing 
agent. According to a paper communicated to the 
British Association for the Advancement of Science 
calcium is very efficient in refining metais, reducing 


oxides and sulphides, eliminating dissolved gases, and 


combining with impurities to form less injurious 


compounds. Calcium is silvery white metal, easily 


oxidizable in moist air, very malleable and a good 
conductor of heat Its hardness is equal to that of 


aluminium 


A new explosive is made by mixing perchlorate of 
ammonia with an organic substance containing tan 
nin. The perchlorate may be partly replaced by ni 
trate of ammonia or common saltpete! Myrobolan 
and divi-divi are suitable organic ingredient A good 
explosive mixture consists of 36 parts of myrobolan 
and 64 parts of perchlorate of ammonia 
of the perchlorate may be replaced by saltpeter rhe 


ingredients 


Nearly half 


proportions are by weight, and all the 
should be pulverized before being mixed. The new 
explosive is well adapted for, use in coal mines as the 
temperature produced by its explosion is too low 
to ignite either coal dust (choke damp) or marsh. gas 
(fire damp). It is advisable to convert the mixt 

into a plastic mass by the addition of fish glue, oil, 
or, preferably, agar-agar. The explosive is very power 
ful, yet it is not easily ignited by shocks and can be 


handled with safety. 
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THE PROJECTOR IN SURGERY arated from the operating room by a wall or sound- lamps throws a strong light on the patient, so that the 

The operating rooms of our hospita ire commonly proof partition, and in an opening in this wall the image cast on the screen is perfectly distinct. 
irranged with a bank of seats at one side for the a screen is located Projecting through the wall is a The students can witness every movement of the 
desire to witness the hand wheel, which permits of focusing the screen, surgeon, and study in detail] his methods of performing 
operations Situated thus to one side the operation, or respecting the feelings 


yeratin of patients who are sensitive to the gaze 


commeodation of students who 


and at some distance from the oj 
ch of of the young doctors, the screen can be 
curtained off to show only the part op- 
erated upon. 


table the students cannot see m 





he actual manipulations of the surgeon 


Of particular value is this apparatus 
for taking photographs of surgical opera- 
tions. When the surgeon comes across 
an interesting or rare phenomenon, a 
photograph of the same may be taken, 
making a record which can be preserved 
for future lectures or treatises. Dr. Dun- 
can has tested his apparatus in an ex- 
perimental way, and the accompanying 
illustration of a hand is reproduced from 
a photograph, taken by exposing a sensi- 
tive plate at the point where the screen 
is located. Heretofore the fear of infect- 
ing the patient has hampered the use of 
the camera in making records of opera- 
tions. At Johns Hopkins University some 
successful photographs have been taken 
of important operations; but the utmost 
precautions had to be observed, to pre- 
vent dust from being dislodged from the 





overhanging camera, and infecting the 
patient. With this apparatus there is no 
such danger, because the portion that 
uffilng of feet ur even the slightest mo overhangs the scene of the operation is 
tion of the body will dislodge dust, which fixed and permanent, while moving parts, 
is quite liable to settle down on the such as the shutter, the diaphragm stops, 
region of the operation The danger of the plate holder, etc., are either located 


nfection nereases directly n propor to one side, or else are situated above 


tion to the number of persons in the the disk in which the lights are con- 
tained. 
One of the most important advantages 


of this system is the fact that moving 


yperating room And or this account 
many prominent surgeor vil not per 
opera 
picture records can be made of important 
operations. At present, when a great 
surgeon dies, his technique dies with 














masters in the profession, although de him; for there is no way of graphically 
‘ rrect freor the oon y les > "eser i 7 sterity -4 “ 8 

i he room, Dr. Chat H Photograph of an operation taken by means of the projector. preserving to posterity the methods he 
juneal vho is prominently identified pursued. But by means of a moving pic- 
vith St. Gregory's Hospital in this city ture film, an invaluable record of his 
is devised an apparatus which, without interfering while another hand wheel is arranged to allow of work could be preserved for all time. A surgeon who 
n surgeon, will project throwing color slides before the lens, permitting the was called upon to perform a rather unusual operation 
i bird’s eye view of the operation on a screen in lecturer to intensify such colors as will show up the could study the moving picture record of the work of 
‘ ction will show the work various parts more clearly. The ring of incandescent noted surgeons in similar cases, and thus prepare him- 
life size or self to perform 
the work to bet- 


£ 


ter advantage. 





cenemilliicsiai 
A New Method 
of Identifying 

Criminals, 

A novel meth- 
od of identify- 
ing criminals 
with absolute 
certainty has 
been devised 
by Professor 
Tamassia, When 





comparing the 
veins on the 
back of both 
hands, a_strik- 
ing diversity 
will be observed. 
Far more impor- 
tant, however, 


tric lights. There 


8 i ar en 
tral ope t n are the differ- 
th disk, over ences noted in 
which is an in the hands of dif- 
clined mirr« ferent persons. 
dapted f re In order to cause 
flect the scene the veins to 
b w intoas stand out more 


distinctly, the 
wrist should be 





ror w } . 
turn flects the bandaged for a 
to a lens short time. Their 

ie latter focus courses cam then 
es the serene be photographed. 
upon a suitable Owing to the 
screen ! he size of the hand, 
ud joi 38 it is far easier 
room. Tw mir to discover 
ro! re quir slight diversities 
ed pr than in minute 
je prints of finger 
tips. Nor can 

ire ‘ any voluntary 
nee s alteration of the 
hown in p vein tissues be 


feared, unless 
The projector permits students to witness surgical operations without entering the operating room the hand be sert- 
ously injured. 


n the small tine 
drawing rhe 


students are sep- THE PROJECTOR IN SURGERY. 





or 
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GAS-DRIVEN BATTLESHIPS AND CRUISERS. 

A dis} h cabled from England, to the effect that 
the British government is about to lay down a large 
“Dreadnought” cruiser which will be driven by pro- 
ducer-gas engines, and will be without the customary 
funnels, has caused no little interest, and has brought 
several inquiries to this office regarding the truth of 
the statement. We may as well state at the outset 
that, in our opinion, it is very improbable that the 
British government is about to do any such thing; 
and this, in spite of the fact that successful experi- 
ments have been carried out with pro- 
ducer-gas engines installed on an old 
gunboat of the British navy. 

The ever-recurring rumors of the 
construction of a gas-driven battleship 
or cruiser are, no doubt, ultimately 
traceable to a paper read a few years 
ago before the British Institution of 
Naval Architects by James McKechnie, 
Chief Engineer for Vickers, Sons & 
Maxim, in which he made a comparison 
between the 16,350-ton steam-driven bat- 
tleship ““Dominion,” of the British navy, 
and a design of his own for a battle- 
ship of the same displacement driven 
by producer-gas engines. At that time 
no such ship existed, and no such ship 
exists to-day except on paper. The com- 
parison, however, coming from such an 
eminent authority, is reliable; and, in 
view of the possibilities of the future, is 
of great value and interest. We repro- 
duce three views of the ship. The 
many advantages of her design will be 
at once apparent. In the first place, al- 
though she is between 3,000 and 4,000 
tons smaller than our own “North 
Dakota,” she carries the same number 
of 12-inch guns, and these guns are 
mounted all on the upper deck, which is unincumbered 
either by smokestacks or superstructures. The com- 
parison of weights, etc., of steam, gas, and oil ma- 
chinery for a 16,000-horse-power battleship, which is 
given in the accompanying table, speaks for itself. 
The data for the steam engines are those of the exact 
weights, etc., of the engine, boilers, etc., of the “King 
Edward” class of battleships of the British navy. 











COMPARISON OF WEIGHTS, ETC., OF STEAM, GAS, AND OIL MACHINERY 
FOR 16,000-1ORSE-POWER BATTLESHIP, 
Steam Producer oO 
Engine, |Gas Engine Engine, 
| 
LHP. available for propelling the 
ship . é' ....1 16,000 | 16,000 16,000 
Weight of machiner including} | 
sual at iaries, | not deck] 
machinery ; 1,585 tons * | 1,105 tons +| 750 tons t 
1.H.P. per ton of machinery } 10.1 14.48 21.38 
Area occupied by machinery engines} 
ind boilers or producers., 7,250 sq. ft. 5.850 sq, ft.) 4.110 sq. fi 
Area per I.f.P. oan 453 sq. ft.) B66 sq. ft.) 257 sq. ft. 
Fuel consumption in pounds per 
LH.P per hour 
At full power Ls 1.6 Ibe, | 1.10 Tbs. 0.6 Ib 
At about 14 full power 1.66 lbs, | 1.15 lbs. 0.75 Ib. 
* Includes water in boilers 
+ Includes water in jackets and piping, but not coal in producers, 


+ Includes water in jackets and piping. 


The plan shown provides a two-cycle gas engine, 
which may be worked either by producer gas or heavy 
oil. The compressed-air plant may be lo- 
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advantages of the use of gas engines may be summed 
up as follows: It makes possible the carrying of a 
much heavier armament, and the use of far wider 
ares of fire. The machinery is lower in the ship, and 
is, therefore, better protected. As the power per unit 
of weight of fuel consumed is greater, the radius of 
action is proportionately increased. When Mr. Mc- 


Kechnie comes to speak of the future (the paper was 
written some few years ago) he is properly conserva- 
tive, reminding us that “it must be borne in mind that 
the largest marine gas engines as yet installed are of 
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on to Manchester, where further trials were had, then 
worked her way back to the Thames, Oxford, and re 
turned to Chiswick after being away for about sixty 
days. The total fuel consumed on the round trip, 
and the various demonstration runs made at different 
places, was 5.05 tons, the engine having been under 
way for forty days during the two months. Producer 
gas engines of small power have also been fitted on 
canal boats or other small vessels both in France 
and Germany, and in every case, as far as can be 
learned, the plant has shown all those advantages of 
light weight in proportion to power, and 
high fuel economy, which characterize 
producer-gas engines. 

Of the success of marine gasoline en- 
gines, it is scarcely necessary toe speat 
so familiar are they to the 
public. It is the ideal motor for 


< 


reading 


launches, high-speed racing craft, and 
the type of low-powered cruising cabin 
boats which has become so enormously 
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Armament: Ten 12-inch; eighteen 4inch guns, 


Outboard profile, deck plan, and hold of design for a 16,850-ton gas-driven 


battleship 


insufficient size, and much experimental work must 
be done before any application to a costly battleship 
will be warranted.” 

In comparison with the task of driving a 16,000 or 
20,000-ton battleship by gas power, the applications 
which have already been made to marine work, and 
particularly naval work, are very modest indeed. 
Probably the best-known system of producer-gas en- 
gine for marine purposes is that known as the Capi- 
taine, an illustration of which is herewith presented. 
The plant, which is of 30 horse-power, was illustrated 
and fully described in our issue of March 4, 1905, about 
which time it had accomplished successful demonstra- 
tions. It consists of a generator, cooling and scrub- 
bing apparatus, and the engine, all mounted upon a 
single foundation. The floor space occupied by this 
installation is 7 feet 6 inches in length by 3 feet 6 
inches in width, and its weight is about 2% tons. 
The cylinders are 27 inches in diameter by 11.02 
inches stroke, and the normal speed of the engine is 
200 revolutions per minute. To determine the suita- 
bility of the Capitaine system for small powers, the 
Thornycroft firm of Chiswick, London, fitted a canal 
barge with a 2-cylinder, 35-horse-power engine, which 
was sent on an extended trip over the English canals. 
She left Brentford, fully loaded, and towing two 
ordinary canal barges, which she took to Birmingham. 
After giving various demonstrations there, she went 









popular during the past few years 
Also, it has found an increasing field 
of usefulness as an auxiliary for sail 
ing craft, large and small. The present 
practical limit of size for gas engines 
seems for marine purposes to be from 
500 to 550 horse-power; for above that 
size the difficulties of 
very serious. For naval purposes, the 
work with the gas engines has been 
confined to ship’s launches, although 
Yarrow has turned out some succeseful 
gasoline torpedo boats of smal! power, 


cooling become 


and last year two river gunboats of 250 
horse-power were built by the same firm 
for work on the Danube. Of the ex- 
cellent service of the gasoline motor as 
a drive for submarines, it is not neces 
sary to speak in detail 

The most important work that has been done in de- 
veloping a producer-gas engine for naval purposes is 
that of the Beardmore Company on the Clyde. The 
experiments resulted in the construction of two units 
one of 500 and the other of 1,000 horse-power The 
first of these was applied to the old British gunboat 
“Rattler,” of 715 tons displacement. The old recipro 
cating engines and boilers were removed, and a 500 
horse-power Capitaine producer-gas engine and auxili 
ary plant substituted. The 500-horse-power unit was the 
largest size in which the piston could be used with 
out water-jacketing. The engine is of the vertical 
cylinder type, working on the Otto cycle, and the gas 
producer uses bituminous coal. The displaced steam 
machinery weighed 150 tons, whereas the gas plant 
substituted weighed only 94 tons, a saving of about 

; 


66 per cent. The trials of the ship lasted ght 
days, during which several short runs of 45 knots 
less total length were made. The fuel consumption 


if 
averaged 6.46 cents per knot at an average speed of 
10.5 knots per hour. The absence of noise and vibra 
tion in the engine room was noticeable: and the fuel 
consumption, as compared with that for the steam 
engines of the same power, was about 50 per cent less 
A similar plant of 1,000 horse-power has been con- 

structed, and is now undergoing tests 
Outside of the saving of weight, as shown in the 
comparison by Mr. McKechnie, and in the recent tests 
of the gunboat “Rattler,” there is a 





cated in any part of the ship, and coal 
May be stored in the bunkers and oil in 
the double bottom. The gas machinery is 
divided into three groups, accommodated 
in six compartments. The ship is driven 
by four 10-cylinder vertical gas engines, 
coupled to four propeller shafts. The gas 
Producers occupy the two center compart- 
ments, and in the forward compartments 
there are four sets of air compressors 
driven by gas engines. 

The advantages of the gas system in 
Solving the always difficult problem of 
Placing the magazines to the best ad- 
vantage, is shown by a study of the half 
Plan of the ship; for it will be seen that 
each of the main magazines is located im- 
mediately below the pair of guns which it 
is intended to serve, and that there is com- 
munication between the various ammu- 
nition and shell rooms. 
ammunition to be 


This enables the, 
readily distributed 
throughout the ship on one level. Hence, 
if any turret were put out of action, its 
ammunition could be transported below 


the armored deck for the service of other 
turrets. 


The abolition of boiler uptakes and fun- 








saving of fuel consumption which, ir 
the best producer-gas engine, is fully 50 
per cent as compared with 4 good average 
steam plant, and of from 25 to 30 per cent 
as compared with the most economicai 
steam plant. But it will be seen that a 
great advance has to be made in the size 
of the producer-gas engine before it can be 
successfully applied to a modern first-class 
battleship or cruiser The power de- 
veloped in the engine room ef such ships 
will aggregate from 25,000 to 45,000 horse- 
power. Before 45,000 horse-power can be 
developed, even on four shafts, it is evident 
“hat much experimental work must be done 
to increase the size of the 
marine gas engine above the 500 horse 
power at which it now stands. But as the 
size of the unit increases, the piston and 
piston rod increase to a point at which 
it becomes necessary to provide some sys 


individual 


tem of water cooling; and this problem 
must be effectually solved before the risk 
is taken of applying the new form of 
motor to a ship calling for from 25,600 to 
45,000 horse-power in the engine room. 





+ 
Preserving Vinegar.—5 parts 80 per 
cent vinegar essence, 8 parts purified wood 








nels enables the turrets to be so disposed, 
without increasing the length of the ship, 
48 to admit of all the ten guns being fired 
on either broadside, and of six guns be- 
ing Concentrated ahead or astern. The 


Floor space, 3% by 7% feet. Weight, 2% tons. Horse-power, %. 


The marine producer-gas engine as used experimentally on a canal boat. 
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vinegar, 3% parts common salt, 1/10 part 
nitrate of potash; 1/3 part sulphate of 
potash; 50 parts good, young wine, 1% 
part starch sugar or honey, 40 parts water. 








202 
Correspondence. 


A TYPOGRAPHICAL ERROR CORRECTED 


‘ t Kea ‘ i the s« AMERICA 
e ted I our kind 
t ‘ to be i ittention to an 
ou i p " leven) 
I ‘ ! 14 
} )} hours 
¢ ! 8 ¢ et i Solar 
{ | ¢ Svante Arrh¢ 
; R ‘ An expos 
t I Art s i be ound 
\ Januar 
f Wik » Ss. G 
I l I 6th, 1909 
+ @e- e 
A PECULIAR OPTICAL PHENOMENON 
Kedito f the S AM CA 
ers 1 be interested ir lescription of 
. eautiful phenot m seen in Salem 
\ I Sth a 0:4 . = At about that 
! oud arising the east 
I I moc The moon's rays seemed 
l e tl ht fr i searcl 
‘ \1 “ : it of 
es Se ] » he sho on 
! tt I The patches rain 
t ! t ht and left. The 
one » benea e hi Around all this 
~~ having the violet inside, | 
t i is f some twenty degrees, just 
e Jupiter comfortab!l half 
t if ! t lent not ed e Same vithout olor 
t ! 1 tl t right ind left omplete reies 
the ‘ stelf while the ipper one vas ¢ p 
t CHARI ( GROV 
Salem, Va., February 16th, 1909 
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DID THE “ REPUBLIC’’ CARRY SEARCHLIGHTS ? 


lo ma ) ep pic AMERICA 

I \ ead pas fter page in the New York dail 
pea concerning the ollisior betwee! the steam 

p Republic and “Florida it not one word have 
If 1 in regard to ar searchlights carried on either 
of then l t possible that the owners ol the ocean 

} " so utterly careless of the value of human 
ves f their own cost steamers, that they do 

hav t powertu searct ght mounted above the 

cr s nest” on each and every ship? if they do not 
it is az i g t t Even during a dense fog at 
night, the beam frot i powerful sear hlight, such as 
s used on a battleship, will penetrate to a distance 
ufficient to irn two approaching steamers of their 
prox t ind relatiy positions, and so reduce the 
chances ollisior vith all the horror that follows 
. } amit 

That only six ves instead of six hundred were lost 

he ecent sior s because of fortunate condi 
tions exist r at the time but the consequences of 
hat i t ire none the less horrible to the rela 
tives id friends of those six Vv tims 
G. WaLpron BARTLET M.D 
I i tN. ¥ January 27th, 1909 
- Se — 
THE AIRSHIP OF THE FUTURE. 

To the Editor of the Screntiric AMERICAN 

In vour issue of January 23d a letter is published 
under the heading Aeroplanes in Warfare,” in which 


the extreme view is taken that the flying machines of 


ton ! ht be determining factors in the event of 

: | 8 usion is open to serious question first 
because th ! machine is at present more vulner 
ible tl tl ybject it would destroy, owing to the 


facts tha keeps reasonably close to the earth and is 








lar enough to be a good target, besides being only 
‘ rollable as yet in a very modest way and under 
fa ible weather conditions. Great improvements can 
nat ul be made, but the size and carrying capacity 
ire necessa ly limited Since (to quote from a recent 


agazine r le) s eight increases as the cube of 


the dimensions, while its supporting surface only as 
the quare It s more than doubtful that iny im 
portal ractical results can come through any of the 
heavier-than-air machines of which the public has any 
it | no means follows that aerial navigation is an 
lream wr the airship that can navigate the air 
is the steamship does the sea will probably soon ap 
pear but by that time balloons and flying machines 
wil ive taken their place among the relics of the 
past The real airship of the future will no more be 
ed as to size and carrying capacity than the steam 
D i be able to choose such atmospheric 
level as ost vorable, whether it be high above the 
ou near tl rtl It not be limited to a 
mel fiftv-1 e trip. but be ipable of a sustained 
\ v4 perhaps one hundred 
t ‘ wer hour Ihe aerial navigation 
in the commercial sense, and an airship that might be 
a cle nining factor in the event of war Until then 
it would be wise to keep our present means of defense 
w Yo January 25th, 1909 C. A. McCreapy 
>-e-2> 
STRESS IN A VACUUM BALLOON. 
t | f the Screntiric AMERICAN 
: juently propose the construction of 
to ire buoyancy without the use 
irable to estimate the strengt! f 
» resist crushing, say in a spher 
ba 
The f the wall of a thin hollow spherical 
balloor ) for hydrostat pressure, which 
4 prevented m buckling ven by equating the 
| atress oO! diametral se f the shell to the 
lrostati press » acros liametral section 
of tl phere thus 
z 
in wt ~ may be the stress ir pou square in h, 
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the hydrostat pressure in pounds per square inch 
y the radius of the sphere, ¢ the wall thickness 

The greatest allowable mass of the shell is found 
by equating it to the mass of the displaced air, thus 

t yt imy’ $./3 

in which s the density of the wall material, s, the 
ensity of the itmosphere outside 

Now assuming p I $,/$ 6,000, for steel and 
ill the equations ve 
S sp $,/25 : 0,000/ 135,000 pounds per 
square inch as the stress in a steel vacuum balloon 

For alu ul s, is less, but the permissible value 
of S is also less in about the same proportion 

The st equation shows that for a given material 

1 atmospheric environment, the stress in the shell 
or wall of the spherical balloon is independent of the 
viius of the surface It is also well known that the 
stress is less for the sphere than for any other sur 
face Hence no surface can be constructed in which S 
will be less than p 2S The argument is easily 


seen to apply to a partial-vacuum balloon, since a bal 
loon of one nth vacuum will float a cover of but one 
nth the mass and strength 

The above result was obtained on the assumption 
that the shell was prevented from buckling: as a mat 
ter of fact, it would buckle long before the 
stress could be attained We must conclude therefore 
that while a vacuum balloon has alluring features, the 


crushing 


] 


materials of engineering are not strong enough to 
favor such a structure Perhaps it is nearer the truth 
to say that such a project is visionary, with the ma 
terials now available 4 F. Zann, Ph.D 
Washingtor a Ss December 26th, 1908 
———___———» --- = — — 
TEE EARTHQUAKE IN ITALY. 
To the Editor of the Screnriric AMERICAN 
In the January 23rd issue of the Scientiric AMERI 
CAN, page S2, is an article on the recent earthquake at 
Messina 1 desire through your correspondence col 


umn to call attention to a few facts concerning seismi« 
disturbances that the writer appears to have over 
looked 
In the first place, he states that the Messina earth 
quake happened “through the operation of a mechan 
ical necessity Just what this might be is not clear 
Indeed, an earthquake, instead of being a “mechan 
ical necessity is a process in planetary evolution by 
which the earth’s crust is continually 
count of the leakage of the 
through fissures in the former's bed causing 
an enormous pressure of steam on the surface crust of 
our planet earthquakes e confined to the 
thin upper shell of the earth, and originate at a depth 
of only a few (The earth is in a state of un 
stable equilibrium its diameter is longer through 
the equator than through the 
and strain in localities.) 
This fact, together with the grinding and settling of 
the superficial 


world convulsions one of 


settling on ac 


secular water 


ocean 8 


thereby 


These 


miles 
Since 


poles, causing a stress 


strata, gives rise to the terrible 


witnessed in 


rock 

which ve 

southern Italy 

It is. believed by some scientists that in this way 
water 

he heated bowels of the planet, and shatter the earth 


such as the moon underwent 


great quantities of sea will some day rush into 
by a colossal explosion 
nh remote ages past 

Mr. Murray further 
earthquakes and volcanoes are 
is fundamentally Everyone knows that these 
two manifestations of internal activity are not only 
due to a common cause, but they are to be found in 
the same localities. To cite a few examples Mount 
Etna is but 32 from the devastated Messina 
Herculaneum and Pompeii (two buried cities which 
were more than once visited and finally destroyed by 
disastrous earthquakes and volcanic eruptions com 
bined) nestle close under the smoking crater of Ve- 
suvius. The earthquake at Kingston, Jamaica, which 
occurred, if I am right, on December 24th, 1906, was 
followed by a devastating “tidal wave” which swept 
over the city 

The disaster at Martinique on May 10th, 1902, when 
the top of Mont Pelé was blown off by a terrific ex 
plosion and lava rained down upon the stricken city 
of St. Pierre, was accompanied by slight quakes 

The eruptions from the volcanoes Mauna Loa and 
Kilauea (in the Sandwich Isles) and Krakatoa in the 
Strait of Sunda are nearly always combined with se- 
vere earth tremors 

According to Mr. Murray, the terrestrial heat is 
slowly declining because of radiation into space, but 
the earth does not radiate heat as the sun or stars; 
it is surrounded by a cool crust, through which prac- 
tically none of its inherent heat penetrates. 

Ninety-nine and seven-eighths per cent of the heat 
on the earth’s surface comes from the sun and is ab- 
sorbed by the atmosphere. Nor does it follow that 
the bulk of the earth is diminishing on this account, 
but the crust is sinking in places and rising in others 


states that the localities of 
different, but here he 


wrong 


miles 


(See “The Earth a Failing Structure,” by John F 
Hayforth in Screntiric AMERICAN SuPPLEMENT No 
1677.) Earthquakes are not caused by the shrinking 


of the earth’s crust, but by the settling of the rock 
strata. This is directly caused by the seepage of sea 
water into the earth’s interior, where it is converted 
into steam at a high pressure. This steam finds an 
outlet at the point of least resistance, and so we have 
a voleano. The continual discharge of matter under- 
mines the surface crust, which settles unexpectedly 
The fact that volcanoes and earthquakes are in the 
same localities and near the sea supports this theory. 

As to the distribution of earthquakes, the points of 
greatest activity lie in a zone encircling the earth on 
lat. north about 37 deg. 

According to Major de Montessus de Balore, etc., 
the greatest number of earthquakes in any one coun- 
try on the earth in the last fifty years is Italy, with 

7,700. Japan is a close second with 27,570. There 
. onsiderable gap until Greece is reached, with 
10,300. It might be mentioned that San Francisco, the 


scene of the April 18th, 1906, quake disaster, is in 
lat. N. 37 deg. 47 min., while Messina is in lat. N. 38 
deg. 9 min.—certainly very close. 


Mr. Murray 
center of 


assures us that the moon was “once the 
great volcanic activity.” This statement 
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when examined in the light of recent discoveries about 
our satellite, is not tenable. The multitude of craters 
vith which the moon is pitted are not of a volcanic 
gin. The lunar craters, far from being shaped like 
volcanic craters on this earth, have their 





the average 


floors level with the general lunar surface, and in 
nearly every instance there is a cone in the center 
On the earth there are about 3,000 craters of all sizes, 
from Mount Vesuvius down to little craterlets. On 


the visible five-eighths of the moon turned toward us 


are 35,000 craters, as against 3,000 on the earth. 
Many form of volcanism 
on the moon adapted to the physical peculiarities of 
that orb, and thus imagine that they have got over 
the difficulty But the terrestrial craters are never 
more than 4,000 feet deep, as compared to an average 
depth of 12,000 feet for lunar craters. Take two lunar 
Albategnius and Clavius Three or four 
craters are grouped around and impinge on 
the rim of the main crater. Fragments from a meteor 
in falling would very likely scatter over the crater 
formed by the main body of the meteor, and thus make 


writers assume a special 


craters 


smaller 


craterlets 


All the craters in the Mare Humorum, Mare Ne 
taris, and around crater Tycho literally honeycomb 
that quarter of our satellite But when we come to 
the Mare Imbrium and Mare Serenitatis, all of the 


few craters there are filled to their rims with the 


liquid matter of a giant meteor, which, striking the 
Mare Imbrium with terrific force, splashed over a 
Vide part of the moon’s surface, filling up the craters 


(See Prof. G. K. Gilbert’s address 
Philosophical Washington on 
December 10th and published in abstract in As 
tronomy and Astrophysics for March, 1893.) 
DonaLp P 
29th, 1909 
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formed previously 
before the Society at 


1892, 
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Nevada City, Cal., January 


CURIOSITIES OF NUMBERS. 
To the AMERICAN 
In a letter signed by Dr. G. Vacca, which was pub- 
lished in your issue of December 19th, 1908, on the ques- 
ion of whether any number (or ali numbers) can be 
expressed by the difference between two squares, a 
denial is made as to the truth of the 
proposition Also the unqualified statement is made 
that “none of the numbers of the form 4n + 2 can be 
expressed as the difference between two squares.” This 
last statement, if made without any qualifying condi 
tions, is certainly erroneous A 


Editor of the ScientTiri1 


very positive 


formula which will 
solve the problem for cll classes of numbers (odd, 4n 
ind 4n +2) may be developed as follows 
Let X be the difference 
Let L be the lesser of the two numbers to be squared 
Let D be the difference between the two numbers to 
be squared 
Let L + D be the greater of the 


between two squares 


two numbers to be 


Then (L + D) I X 

2LD + D Y 
This last equation, when arranged to show the value 
terms of X and D, yields a formula as follows: 


X D 


2D 

A mere inspection of the 2LD + D P 
will show that D must be a divisor of X such that D 
is less than X. It is also plain that as D may be the 
difference between two consecutive numbers, the unit 
must be considered as a divisor 

Using the above formula, and taking any number, 
which it is desired to express by the difference between 
the squares of two numbers, for XY, and with D as any 
perfect divisor of that number as shown above, the 
lesser of the two numbers L is easily determined. Then 
this lesser number ZL plus their difference DP is the 
greater of the two numbers. 

As for example, it is desired to express the number 


equation 


21 by the difference between the squares of two num- 
bers. It has two perfect divisors 1 and 3 whose squares 
are less than 21. Either of the two may be used for D; 
21 o 
say 3 is taken. Then it will be as follows = 


2, the lesser number. 2+ 3-5, the greater number 
5 2 21; or if 1 had been used for D, it would 
have resulted thus 11 10 21 


Applying this formula to the series of numbers 6, 10, 
14, etc., will give results that show that it is true that 
these also may be expressed by the difference between 
As all numbers in the form of 4n + 2 are 
2, it follows that each may be ex- 
either one of two pairs of 


two squares. 
multiples of 1 and 
pressed in this way by 









squares; in some cases by more. It will work out as 
follows 

6 3.5 - 2.57 also 2.5° — 0.5 

10 5.5 1.5° also 3 1.5 

14 7.5 6.5° also 4.5 2.5 

18 9.5° — 8.5 also 5.5* — 3.5° also 4.5 1.5 


The question then arises whether fractions are ever 
admissible in the discussion of the properties of whole 
numbers. It seems plain that they should be admitted 
in cases where they are necessary to prove the truth of 
a general statement as to whole numbers; as, for in- 
stance, in the very simple statement that “the square 
of any number equals four times the square of half of 


n ss 
that number.” NV 4 . The fact that in all cases 
9 
where N is an odd number, the N divided by as & 
fractional termination, does not disprove the proposl- 
tion at all, It is true regardless of the fact that frac- 


tions enter into the solution. Likewise, in the propo 
sition that all numbers may be expressed by the differ- 
ence between two squares, the fact that numbers I 
the form of 4n -+ 2 can only be expressed by the dif- 
ference between squares of numbers having a fra tional 
termination, does not disprove the proposition. It 18 
true in all cases. 

This is sent with apologies for offering anything 90 
simple to the ScrENTIFIC AMERICAN 


FRANK NEWCOMB 
Beeville, Texas, January 15th, 1909. 
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AERONAUTICAL NOTES. 
THE AERONAUTIC SOCIETY AEROPLANE. 

It was announced on March 3rd at a meeting of the 
Aeronautic Society by Lee S. Burridge, the president, 
that he had concluded a contract for the purchase 
000 aeroplane for the Society’s first public ex- 


of a 9% 
hibition this year at Morris Park. 

The contract is with Glenn H. Curtiss, of Ham- 
mondsport, N. Y., member of Dr. A. Graham Bell’s 


well-known Aerial Experiment Association, who, in 
the Association’s aeroplane, the “June Bug,” built 
at his factory, has made many successful flights at 
Hammondsport, chief of which were those of July 
4th last, when he won for the first time the Scientiric 
AMERICAN trophy 

Arrangements have also been made with Mr. Curtiss 
for him to give public demonstrations of flight for 
the Society at Morris Park. The Society is converting 
the old race-track into a first-class aerodrome. The 
grandstand will accommodate thousands of spectators 
who will undoubtedly gather there to see Curtiss fly, 
and to witness the aeroplane races which will take 
place. 

The Aeronautic Society is thus the first aeronau- 
tical body in America to purchase an aeroplane. 

The first public flights by Mr. Curtiss in New York 
city are to be made at Morris Park early in the 
month of May 

In describing the new machine, Mr. Curtiss states 
that it will be in many ways different from the aero- 
planes made for the’ Aerial Experiment Association. 
The main surfaces, of about 30 by 4 feet, will be paral- 
lel and not arched as in the “June Bug.” It will have 
front and rear rudders controlled entirely by the avi 
ator The transverse stability will be maintained 
automatically by a new device. There will be many 
features that are novel, although not untried. The 
weight will be about 600 pounds, which is much 
lighter than the average of the machines now flying. 
The aeroplane will be capable of Iffting 200 pounds. 
The engine will be a 4-cylinder, water-cooled motor 
of 25 horse-power, which experience has taught is suffi- 
cient. The propeller, of 514 feet diameter and the 
same pitch, will be mounted upon the engine crank- 
shaft at the rear. The frame of the aeroplane will be 
ot spruce wood and the surfaces of rubber-inmmpregnated 
silk 

The aeroplane will be mounted upon a 3-wheeled 
chassis, and it can be started either by running along 
on the ground under its own power or by being jerked 
suddenly forward by a falling weight, as is the 
Wright machine. It will have a speed of over 40 
miles an hour, and Mr. Curtiss expects to make sev- 
eral new records with it. 

A NEW AERONAUTIC MANUFACTURING COMPANY 

Immediately following the news of the purchase of 
an aeroplane by the Aeronautic Society came the an- 
nouncement last week of the formation of a $300,000 
company organized by Mr. C. F. Bishop, the president 
of the Aero Club of America, for the manufacture of 
aeroplanes and dirigibles. A. M. Herring, the aero- 
plane inventor who is under contract to supply the 
government with a 2-man machine by next June, has 
a large interest in the new company, to which he will 
assign his American patents upon automatic stability 
devices, etc., when they issue. G. H. Curtiss is also a 
principal stockholder, and for the present the aero- 
planes and motors wiil be built at his plant at Ham- 
mondsport, N. Y 
to have all the improvements devised by Herring 
and Curtiss, and they are to sell at $7,500 each. It is 
also proposed to build gliders for $600. Capt. T. A. 
Baldwin will attend to the manufacture of dirigible 
balloons, several of which will be constructed shortly. 


The aeroplanes to be produced are 


The co-operation of the leading experimenters in both 
lighter-than-air and heavier-than-air apparatus should 
do much toward furthering a rapid development of 
aeronautics in America. 
+ 
An Important BReduction of Magnetic 
Observations, 

The variation of the magnetic needle with time and 
Place is a matter of such vital interest to the naviga- 
tor and the land surveyor, not to mention the scientific 
investigator, that the study and publication of data 
bearing on this phenomenon regularly must be under- 
taken under government or other auspices that will 
insure accuracy and completeness. The navigator must 
have information which will enable him to correct 
the courses as indicated by his compass, and the sur- 
veyor in running the lines of a piece of land as given 
in an old deed or other description must be able to 
allow for the change in direction of the old compass 
bearings 
taches to thx 


herefore much practical importance at- 

work of the Division of Terrestrial Mag- 
hetism of the United States Coast and Geodetic Sur- 
vey, and this among persons interested has been 
heightened hy the recent publication of “United States 
Magnetic Tables and Magnetic Charts for 1905.” In 
past yea s been the custom of the Coast Survey 
to prepare 1 etic charis for some period in advance 
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of the date of issue, but the greater attention recently 
paid to magnetic studies makes it evident that the 
secular changes on which such charts are prepared are 
none too well understood in detail. Accordingly it 
was decided to prepare tables and charts for the year 
1905 corrected to that date with all possible precision, 
and in the light of observations rather than the esti- 
mates. The work involved in this volume was under 
the direction of Dr. L. A. Bauer, who in the fall of 
1906 resigned from the Survey to become director of 
the Department of Terrestrial Magnetism of the Car- 
negie Institution, and the great development into a 
harmonious and comprehensive plan under which 
magnetic research has been and is being carried on 
by these two agencies is in large measure due to his 
efforts. 

Terrestrial magnetism aside from its practical appli- 
cation, represents an interesting aspect of modern 
science. Ordinarily we conceive of the processes of 
nature as involving long periods of time, as in the 
formation of continents or in the evolution of animal 
forms, or at the other extreme some sudden cataclysm 
as an earthquake, so that when a series of natural 
phenomena involving a swift and ceaseless change in 
so short a period as five or ten years is occurring, as 
in the earth’s magnetism, it is indeed difficult to realize 
and understand it. In fact the problem becomes more 
difficult in the development of present-day science. In 
the early part of the nineteenth century a famous 
scientist remarked that once discovered the laws of 
nature were simple, but to-day that statement hardly 
can hold where a wealth of data obtained by observa- 
tion and experiment often shows conclusively that the 
laws of nature are complex to an extreme. Thus in 
looking at charts of equal magnetic declination, in- 
clination and intensity it will be noted that the lines 
showing these quantities are very irregular and are 
not the smooth flowing curves by which the distribu- 
tion of the earth’s magnetic force on land once was 
indicated. 

Local and other conditions, shown by a number 
of observations, are such that to-day the irregu- 
lar curves are the normal ones, and those that are 
regular either must be dismissed as conventional 
drawings or considered as based on an inadequacy of 
observation. The work recently published gives tables 
of the observed magnetic elements at many points in 
the United States as far as available and their values 
reduced to the date January 1, 1905, from observa- 
tions made at over 3,300 stations, over two-thirds of 
which were occupied by the Survey from 1899 to 
1906. 

These stations averaged about 31 miles apart with an 
average of one for every 973 square miles. The ob- 
servations were made on a common system and in- 
strumental errors so far as possible were eliminated. 
In addition observations were made at sea from the 
vessels of the Survey. The charts accompanying the 
tables show declination, inclination, horizontal in- 
tensity, vertical intensity, total intensity, magnetic 
meridians, and secular motion and horizontal inten- 
sity secular variation curves. 

_ pO - 
The Current Supplement, 

The current SuprLEMENT, No. 1732, opens with a 
strikingly illustrated article on three bird habitat 
groups which have recently been mounted in the 
American Museum of Natural History. One group 
shows the duck hawk and its nest on the Hudson 
Palisades. Another group illustrates bird life in the 
New Jersey Hackensack Meadows in August; and 
the third shows part of a colony of white egrets of 
South Carolina. Other articles that deserve to be 
mentioned are those entitled “New Process for the 
Impregnation of Timber,” “Vacuum Distillation,” “A 
Model Atom,” “Chemical Effects of Magnetism,” 
“Limit to the Number of Marine Organisms.” Dr. H 
Decker writes instructively on the subject “Man as a 
Machine.” An estimate is made of the available coal 
supply of the United States. Percy Longmuir con- 
tributes an article on Alloys. Hudson Maxim’s imag- 
inative article on the “Warfare of the Future” is 
concluded. Somewhat allied is the article on mili 
tary tactics and the dirigible airship. Prof. Reginald 
Fessenden contributes by far the most important arti- 
cle in the SuprpLemMentT, namely, that on wireless 
telephony, in which he traces its history and present 
status. G. K. Gilbert’s admirable study of Earth- 
quake Forecasts is concluded. The usual Engineering, 
Science, and Trade Notes are also given. 

—————2- 0+. ——__— 
A Chance for Rubber Heel Inventors, 


The inventor of a well-known, widely-advertised 
rubber heel for shoes has expressed a desire to exam 
ine patents covering rubber heels, or even mere ideas 
Inasmuch as many readers of this journal are in- 
ventors of rubber heels, it will give the Editor pleas 
ure to place them in communication with this manu 
facturer. Inquirers should send in printed copies of 
their patents to be forwarded, if their ideas are 
patented, 
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THE M’CALL’S FERRY HYDRO-ELECTRIC POWER 
PLANT. 
BY WILLIAM ALLEN, 

A most notable hydro-electric engineering project 
is being carried out on he Susquehanna River it 
is an interesting fact that this water course, although 
one of the most important in the United States, has 
been literally running to waste. Although the river 
drains an area of nearly 30,000 square miles and is 
350 miles in length, as yet the power developed from 
it has been so small as to be insignificant In com 
parison with what can be obtained by the pliant we 
have referred to. 

In a distance of 60 miles examined by engineers 
it is estimated that this river would afford over 409, 
000 electrical horse-power, were a series of dams and 
generating stations installed where sites are avail 
able. The McCall’s Ferry dam, as it is termed, has 
been built on this section at a site where it is cal 
culated fully 150,000 horse-power can be developed 
While the river is very wide at this point, an island 
dividing it into two channels enabled the builders 
to construct a barrier where the volume of water and 
the current at flood height might otherwise have ren 
dered the project impossible. As it is, plans had to 
be made with a view to resisting the force of the ice 
fields which come down the river with the spring 
freshets, also to provide for the great difference be 
tween the height of the river at high water and at 
low water, which at times is no less than 30 feet 
The total width of the Susquehanna at McCall's Ferry 
is nearly 3,000 feet, consequently a barrier of these 
dimensions had to be erected. As the photographs 
show, the dam is an imposing structure 
ranges from 60 feet to 100 feet, while its width at the 
bottom is no less than 68 feet, tapering to the crest 


In height it 


in a parabolic curve. An idea of the amount of ma 
terial in the work is given when it is stated that 
nearly 400,006 cubic yards of concrete were set be 
fore it was completed. As the illustrations show, it 
is of the ogee type, designed especially to withstand 
the ice packs, also the debris which is brought down 
on flood currents in addition to the great volume of 
water. 

For a distance of 2,650 feet the McCall is a dam of 
the weir type. Consequently, it is believed that the 
annual flood will carry the floating matter over it 
without doing damage, since the river reaches such a 
height in flood time that the depth of water on the 
crest of the dam will at times be fully 15 feet. The 
sides of the barrier, however, have been constructed 
of a special thickness, and are considerably higher 
than the weir section, being built at such an angle 
that they do not offer direct resistance to the water 
course. In fact, the engineers have taken advantage 
of curves and angles wherever possible, so as to 
divert the force of the flood current 

The building of the main dam and the power canal 
necessitated much preliminary work, owing to the 
difficulties of placing a barrier across this water 
course. It was necessary for the false work to be of 
the most substantial character, and one of the first 
steps was the construction of enother massive viaduct 
nearly across the river. This outlay alone was $200 
000, because the bridge was 2,000 feet in length with 
a width of 50 feet, on which were laid four railway 
tracks. The work was necessary in order to furnish 
a site for the concrete and other supplies and for the 
mechanical conveyors which transferred the material 
into the bridge forms. Although the viaduct was in 
itself a structure which might be considered perma- 
nent, it was only built for the purpose of facilitating 
the construction of the dam in lieu of wooden and 
other false work, and was later destroyed 

It was necessary to build a cofferdam of unusual 
strength to meet the emergency Work was begun 
upon this from the east side of the river, and the water 
diverted from a section of the channe! about three 
fourths of a mile in width Here the permanent 
structure was taken up, the barrier being formed in 
piers with a space of about 50 feet between each, After 
this section was completed, a second cofferdam was 
built from the west side, and the operation was re- 
peated. Thus the dam in sections extended across the 
river, but owing to the method of construction, the 
spaces between the piers, left to allow the water to 


flow through during the work, are easily being closed 
as operations can be carried on without hindrance 
from the rise and fall of the river. The plan of build 
ing the cofferdam was to construct huge timber cribs 
16 feet by 35 feet, their bottoms being modeled to fit 
the river bed, which were floated down by means o 


heavy cables and then sunk in position 16 feet apart 


The spaces between the cribs were then closed with 


stop-logs, and the whole upper face of the dam 
sheathed with planks and with dirt. Dum, s pulled 
by small engines, which ran out over the cribs, brought 


the dirt from the island. 

For the mixing of the concrete to be used in build 
ing the main dam and power house, the company 
erected a large plant Eight Smith mixers with a 


capacity of 2,000 cubic yards a day were in a 
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ed posit on a fleet of ten barges. As soon as it arrives 
yn- at the company’s dock at Port Deposit it is taken 
in from the barges by two suction pumps and dumped 
xt into the waiting cars, which hau] it up to McCall’s 
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Ferry, a distance of 21 miles. The power house, 
which contains the electrical installation, is 80 
feet by feet equipped 
twin-turbine motors, parallel outward flow, each with 

a capacity to generate 

13,500 horse-power The 
which turns the 


500 and is with ten Swiss 








water 
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river bed below the dam. 
The main difference  be- 
tween this plant and the 
ones at Niagara lies in 


the fact that no wing dam 
had to be built, that 
the water furnishing the 


and 


power, instead of passing 
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the United States with the 
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Details of the power house construction, showing conveyors and 


concrete molds. 


THE M’CALL’S FERRY HYDRO-ELECTRIC POWER PI.ANT. 


Section of dam complete, showing proportions as compared with the size 


of a man. 
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stalled uture. The lifting and conveying mechanism 
is operated by an individual motor plant. 


Within a radius of 75 miles from the site of the pro- 
situated a number of manufacturing centers, 
includ the cities of Baltimore, Washington, Harris- 
burg, York, Lancaster, and Philadelphia. With the 


ject 
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structure cannot move over a proportionally larger 


area. 


This system of construction has the further ad- 
vantage that the size of the machine may be indefi- 
nitely increased with an increase of weight only 


directly proportionate, whereas in machines composed 

















Front view of the aeroplane, showing horizontal and vertical rudders, radiator, and steering wheel. 


The machine is mounted upon runners placed below its central portion, 


present system of electrical transmission for power, 
the current can be conveyed to any of these points 
Consequently, the location is adjacent to a very large 
source of consumption, saying nothing of an extensive 
mileage of street and interburban railways, which it 
may furnish with current. Although the current will 
have to compete with steam, as fuel in this part of 
the country is sold at a very low price, owing to the 


‘ : : : -* 
proximity of the soft coal mines, the calculations of 


the electrical engineers are that electrical power can 
be generated and supplied to any point in the entire 
territory at a lower cost than steam power can possi- 
bly be generated, owing to the character of the gen- 
erating machinery and the low cost and abundance 
of the water power 

The plan of the promoters to serve such a wide field 
with electric power, in spite of the competition due 
to the low price of steam coal, will be followed with 
interest, for the reason that nearly all of the gener- 
ating stations recently built on water-power sites have 
been in sections where it was impossible for industries 
to be supplied with coal or other fuel except at a very 
high price, usually *ar in excess of the rates paid by 
manufacturers in the radius of McCall’s Ferry for 
fuel 

Altogether, the project represents an investment of 
about $10,000,000 It has been taken up after an in- 
vestigation made by Mr. William Barclay Parsons, Mr. 
Cary T. Hutchinson, and other noted experts The 
work was done under the general supervision of Mr. 
Hutchinson 

>+e+e " 
TEST OF THE BELL TETRAHEDRAL-CELL AEROPLANE 
IN NOVA SCOTIA. 

The accompanying photographs show Dr. Alexander 
Graham Bell's aeroplane “Cygnet II,” which was recent- 
ly tried in Nova Scotia The construction of the “Cyg- 
net I” has already been described in our columns, this 
being on the principle of the tetrahedral kite. Dr. Bell’s 
idea is that the difficulty experienced in aeroplanes 
composed of a few large planes, of maintaining the 
center of air-pressure coincident with the center of 
gravity, may be overcome by dividing the supporting 
and guiding planes into as large a number as pos- 
sible of tetrahedral cells; as the center of air pressure 
upon any one pocket cannot move outside the area 
of that pocket, the center of pressure of the whole 


of a few large planes, the necessary strength of con- 
struction causes the weight to increase as the cube of 
the dimensions 

In December, 1907, Dr. Bell tested the “Cygnet I” 
by towing it as a kite above Lake Bras d’Or, near Bad- 
deck, N. S. Upon that occasion the late Lieut. T. E. 
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The “Cygnet II” is larger and somewhat different 
shaped than its predecessor. As can be seen from the 
photographs, it is composed of a great number of 
tetrahedral cells, or V-shaped surfaces. The 8-cylinder 
V motor and radiator are mounted upon the rear of 
a triangular frame extending through a cut-away part 
of the aeroplane, at the center, while the aviator’s 
seat is at the front of this frame. The motor, of 3% 
inch bore by 4-inch stroke, develops 35 horse-power 
at 1,000 R. P. M. It drives the large propeller by 
means of sprockets and chain. The propeller makes 
1,500 R. P. M. to 1,000 of the motor. This engine will 
develop 50 horse-power and it weighs complete, but 
without water, 202 pounds 

A double-surface horizontal rudder and.a single 
vertical rudder are arranged upon a bamboo frame 
that projects out in front. Both rudders can be op 
erated by a single steering wheel. The aeroplane is 
mounted upon three runners for the purpose of test- 
ing it upon ice. 

It was not supposed that the power of the engine 
would be enough to start the machine or even to 
maintain a sufficient speed to support it in flight, but 
it was proposed to determine, by observation of the 
difference between the towing force required to keep 
the machine suspended with and without the engine 
how much power would be required in free flight 

Unfortunately, however, the propeiler shaft sheared 
off early in the trials and no positive data were ob- 
tained. That the fault was not with the engine was 
sufficiently proved by the later success of the latter 
in the aeroplane “Silver Dart” to which it was trans- 
ferred 

After having previously made over a dozen practice 
flights at Hammondsport, N. Y., Mr. J. A. D. MeCurdy 
flew completely around Lake Bras d'Or, a distance of 
about 4%, miles, at a speed of about 40 miles an hour 
and at an elevation of about 30 feet, om February 24th. 

















The aviator and power plant of the “Cygnet UI.” 


Much of the framework is constructed of bamboo, 


The aviator sits at the front end of a triangular body frame while the motor and 


radiator are located at the rear of this frame, 


Selfridge went up to a height of 168 feet, and remained 
aloft for seven minutes. He was greatly impressed 
with the stability of the kite and the feeling of security 
he had when in it. An illustrated account of this 
test was published in SuppLeMeNT No. 1681 


A trial flight of half a mile made the day before was 
the first to be made by any motor-driven aeroplane in 
Canada Mr. McCurdy is anxious to compete for the 





Scientiric AMERICAN Trophy, and he may atten 
make the 25-kilometer flight required before he returns 
































Rear view of the aeroplane, showing its shape and the arrangement of the tetrahedral cells. 


The large wooden propeller is chain-driven from the 8-cylinder engine placed below, 


FIRST TEST OF THE BELL TETRAHEDRAL-CELL AEROPLANE “CYGNET II” 


The 50-horse-power, 8-cylinder water-cooled Curtiss motor. 
The valves are of the concentric type, mechanically operated. Copper water jacaots 


IN NOVA SCOTIA. 


are used, 





A WIRELESSLY-CONTROLLED TORPEDO 
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The paddle-wheel signal distributor. 
(Eight blades.) 


orange-brown stamp is now catalogued for 1909 at $75, 
and the same stamp which has been used for postage 
holds to the same value as the unused. Of the Puerto 
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Diagram of a distributor with four blades. 
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Principe blue-green stamps with the surcharge 


very few were quoted in the catalogue 1908, but 


the book for 1909 will show many new prices far above 
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the previously quoted ones Among these the used 
cent surcharged on the 2-milesimas blue-green stamp 
is quoted at $65, and the 5-cent on 4-milesimas blue 


the 3-cent surcharged 
listed at $30; 
$40, the 
same stamp showing the misspelled surcharge “eents” 


green stamp is quoted at $100; 


on the 1-milesima blue-green stamp is 


the 3-cent on 2-milesimas blue-green at and 


for “cents” has by its rarity been boosted to $60 


Many errors were made in the printing of the Canal 


Zone stamps, all of which are valued highly The 
price of the used 5-cent blue stamp, with the inscrip- 
tion spelled ‘““Panaam,” is placed at $20 in the new 
catalogue. Another stamp of the same kind, but with 
a final “A” raised, is to bring $25, and a third with a 
bar at the bottom is valued at the same price 

The greatest attraction to the collector of the sur 
charged Cuban and Canal Zone stamps is their very 


recent issue, and careful watch of correspondence often 
enables a collector nowadays to pick up a rare speci 
men of these makeshift stamps which happens to be 


floating around 





The recent changes that have been made in the 
value of the Philippine stamps are marked. The one 
real slate-blue stamp of 1854, showing the misspelled 
word “Corros,” is now recorded with a value of $8/ 
unused and $75 for the used ones. The 5-cent pale 
vermilion stamp of 1855 is now listed at $65 unused 
and $27 used. Another error stamp is the 8-cent on 


of 1879, 


“Coreros.” This stamp is listed at $5 


the 100-milesimas carmine stamp with the 


inscription used 


and $15 unused. The Philippine stamps of 1881-8 issue, 


with the surcharge inverted, are now quoted at good 
prices The 20-cent on S-cent brown inverted sur 
charged stamp is listed at $10, either used or unused, 


the 2-cent on 24 8-cent ultramarine inverted surcharge 
stamp at $20, and the 10-cent on 2-cent carmine in- 
verted at $12.50, unused 


Quite a number of substantial increases have taker 


place in the value of certain Chinese stamps The 
unused 38-cent red stamp of the 1877 issue, with $5 
surcharged in black, advanced from $25 to $40. Of the 
Chinese 1873-5 issue, the 16-cent green stamp sur- 
harged Cand” (candareens) is now placed in the 
catalogue at $75, unused. The &-cent gray-blue stamp 


surcharged “1 Cand” is likewise valuable, having re- 


ently been catalogued at $60 in either the used or 
unused condition The: Chinese 12-cent light brown 
stamp, with “1 Cand” surcharged of the 1877 issue, is 


$65 used. A 


1893, 5 


priced at $75 unused and variety of the 


Chinese recent issue of cents in denomination 


blue and black in color, with the black inscription 
nverted, when unused is valued at $30 
That man is prone to error is 


shown by the many mistakes made 


in the engraving of plates and the 








printing of stamps It would seem 


an utter impossibility for so many 


slips to happen where a work is 
checked and proofed by a great 
number of persons, and it only 


goes to prove the old saying that 
the that mis- 
take does not exist 


man never makes a 
_ oe — 

Electrolytic Reduction of Indigo, 

An 


indigo 


attempt to reduce indigo to 


white by the electrolysis of 


a solution of sodium carbonate con- 


taining finely divided indige in 


suspension having unsuc- 


the 


proved 


cessful, failure was attributed 








nm t ts made |} l t ountry, b 
0 : i t holnu ind \ ror it Portsmout! 
i pedoes | ‘ eless transmission ofl 
t ecent peated li France by 
‘ 1 { s to have attained 
( I lo resembles the stan 
i té ] Al t float or longitudinal buoy 
) i the aerial and to 
rpedo’s direction « 
h of the torpedo 
t is 8,800 pounds; its 
| lucted at Chalons wer 
] 1 stability More rig 
‘ hiecl i herent defect in 
1 ! ‘ nducted at Paris on 
r torpedo necessal ncludes in its construction 
prope ng and steering appa 
. ils without interference The 
the t ! mechat kind 
‘ ‘ } ( the proper electric cll 
rresponding blade of the wheel 
rh vheel is dr er b i 
p ittached t the armature of an electromagnet 
osure of the magnet circuit bringing the blade 
sit occupied | the preceding blad By 
— hort it ilses, the operator can bring the 
blades st ‘ ‘ nto horizontal or contact position 
I wl the desired blade has 
ached positior Ol ~ several other blades 
hes the ht blade are brought into the contact 
posit lu D ss To prevent the closure 
of th respond ts, and to permit only the 
ght ad t plete reuit, Gabet delays the 
t f le, so that the unrequired 
biad tur ut electrically disturbing the 
mi nis On the proper blade is held in place 
tong igh t omplete ts reult To this end, each 
blads Ss a serpentine glass tube containing a 
I ‘ yercur When the blade is in its uppermost 
nos h irv naturally collects at the lower end 
ti ‘ When the rotation of the wheel carries the 
blade bel the axis, the mercury naturally flows 
do t the outer end of the tube If a blade is 
srrested 1 the contact position, it is slightly inclined 
dav \ ! that the mercury winds slowly from one 
end t! ther or contact end of the tube Five 
ond elapse for the transit Hence if the impulses 
‘ iade a nter ls less than five seconds, none 
of tl l that operate the 
torpedo is osed until the desired 
blade has ached the contact posi 
tion ind has been allowed to re 
ma there lor r than five seconds 
Each operating reult terminates 
i f tl nes shown on the 
ix he vheel 
If ! has eight blades, two 
ca be used to make and break the 
t f é iznet which drives 
tJ heel and six to accelerate, re 
t ‘ stop the torpedo, and to 
t ! ts lle to the right or left 
or t hold straight As each 
l le i it the contact posi 
{ t flashes up so that the 
oper hip or shore can fol 
iow he | s beha yr } 
Ne na d him to 
eee - 


Valuable 





Postage 


Stamps, 


| stam ssues ol the 
( e, Porto Rico, the Philip 
pit andl ind Cuba have re 
vl lecided influence on 
t es owing to the 
it ! ‘ have found odd 
mong these stamps Many 
placed the 

yO catalogue fi the first time 
Among the are the stamps of 
Puerto Principe, the chief of these 
raritie being the orange-brown 
tamp surcharged >} Cents” ona 
uban stamp of the denomination 
esimas This stamp has 
erroneous quoted by some of 
I talogues at $30, al- 
t i specimen sold 
ow catalogued in 
t $100 rh new 
quot ed milesimas 
orange-| tl same 
1 witl ' 

d, but th the k ‘ 

harge pside down 

to-da $75 lhe ent sur 


harge o1 he 


unused 


l-milesima 


recombination of 
into 


to the possible 
the 


inert 


nascent hydrogen atoms 
coming in 


the 


molecules, before 


contact with the particles of 











indigo 
The 


was 


correctness of this theory 
the 


experiment when a conducting pow- 


proved by success of the 


der, graphite or metal filings, was 
mixed with the indigo. The caus 
tic soda which is set free by elec 
trolysis aids in effecting the com- 
powders are too coarse or insuffi- 
but its practical application pre 


In theory, the is perfect, 
plete solution of the 
sents certain difficulties. The mix- 
tration by and the 
ture of the conducting powder and 
indigo must not be so intimate or 
so compact as to prevent its pene 


process 
indigo-white. 


suspension i! 


liquid. The electrodes must be of 
uniform character and must pos 
sess a moderate degree of condue- 


tivity, as otherwise the reduction 
takes place only at the edge of the 
cathode, and the yield is dimint 
It is diminished, also, if the 


ciently mixed. About 414. kilowatt 


ished 








WIRELESSLY-CONTROLLED TORPEDO, WITH FLOAT AT THE SURFACE. 


hours are required for tie reduc- 
tion of 1 pound of indigo. 
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The f Handy Man’s Workshop will be glad to receive any 
hints s department and pay for them if available. 


ANNOUNCEMENT. 

Several letters have recently been received from 
readers of Handy Man’s Workshop asking for articles 
gn special subjects. The editor desires to keep in 
touch with the requirements of all who are inter- 
ested in this department of the Screnriric AMERICAN, 
and as far as he is able is glad to respond to any sug- 
gestions they may offer. The instructions for making 
a brass furnace, and the two articles on fireless 
cookers, published below, have been prepared in re- 
sponse to special requests. The editor has been asked 
to publish directions for making a sma!l flash boiler 
for use with a 1-horse-power engine. Possibly some 
of the readers of this department could furnish good 
practical suggestions on this subject. 

— - OO me t—~— 
A CHEAPLY-CONSTRUCTED FIRELESS COOKER. 
BY EDWARD THORPE 

A cheap and efficient fireless cooker was made by the 
writer as follows: A box measuring 3414 inches long, 
12 inches wide and 16 inches deep inside measure was 
bought from the grocer. After lining it well with news- 
papers lapped at the 
corners and tacked in 





hi place, a bed of newspa- 

- i pers A was placed on the 

* f; sh : “A + bottom to a depth of 4 
f Hj inches. The false bot- 
' : H tom B was then nailed 
Zz Yj above them, and a sheet 


of asbestos placed upon 
it. 
Three pieces of 











sheet zinc, 7 x 26% 





inches, were made into 

CROSS SECTION THROUGH ONE cylinders and soldered 

OF THE ZINC CYLINDERS. at the joint These 

cylinders were’ then 

soldered to a sheet of zinc, D, cut to fit the false 

bottom, B, the cylinders being spaced 10 inches be- 

To facilitate the soldering of the cylin- 

ders E to the zine plate D, smali ears may be left in 
the cutting and bent outwardly. 


tween centers 


Three holes the diameter of the outside of the cylin- 
ders, 10 inches between centers, were made in a 
board F 34% inches long and 8% inches wide, and 
nailed in place around the cylinders, the cylinders be- 
ing nailed to the board F. A strip of asbestos was then 
wrapped around each cylinder and tied in place with 
string 

The space around the cylinders was now well packed 
with sawdust, K, and the small strips of wood, f, 
were inserted and nailed to the box to complete the 
shelf F. Three half bricks, G, and three enameled-ware 
pails 5 x 614 inches covered by an old feather pillow, 
H, which in turn was pressed firmly over the pails by 
a hinged lid, L, held closed by a suitable fastening, 
completes the cooker. To improve the appearance of 
the box the outside, with the exception of the bottom, 
was padded with paper tacked in place and covered 
with cretonne. Handles placed at the ends were found 
useful as well as ornamental. The novelty and ef- 
ficiency of this cooker lies in the use of the half- 
bricks, G, which being placed around the gas burner, 
or on the stove with the pail resting on them, while 
bringing the contents of the pail to the boiling point, 












































A CHEAPLY-CONSTRUCTED FIRELESS COOKER. 
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absorb considerable heat (the hotter they get the bet- 
ter). They are then used as shown in the illustrations. 
— ->+eo - — 
FURNISHING THE WORKSHOP.—IV. 
BY I, G. BAYLEY, 
(Continued from the issue of February 27th.) 
A SHOULDER CHEST. 
When called to do outside jobs, it is very necessary 
to have some suitable box or chest in which to carry 
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CONSTRUCTION OF THE CHEST. 





a few tools, either in the hand, on the shoulder, or on 
the back if a bicycle is used. The writer is acquainted 
with a mechanic who took more interest in making 
his shoulder chest than any other furnishings of his 
shop, claiming that it would be an advertisement of 
what he could do if called upon. 

The chest is illustrated in Fig. 8, and detailed in 
Fig. 7. A trunk strap was put through the handles 
and thrown over the shoulders, when he mounted a 
wheel to go to his job, or the strap shortened to make 
a comfortable handle, if within walking distance of his 
employment. 

The chest should be made from half-inch stuff; 
chestnut being a good wood, on account of the grain 
showing off to an advantage when the finished arti- 
cle is given an oil polish. 

Select a prettily-grained piece of board, sufficiently 
large to cut the whole box. The sides are to be 






































THE SHOULDER CHEST. 


marked out in such a way that when the chest is put 
together, the markings of the grain will match all 
round, as seen in Fig. 8. 

The detail view, Fig. 7, gives a general idea of the 
construction, and needs but little explanation. The 
board from which the sides and ends are cut is 8 
inches wide by 7 feet in length, accurately divided into 
four parts, 9 inches and 2 feet 9 inches long, and the 
edges chamfered 45 deg., when they should be nailed 
together with long fine nails, and glued. The beaded 
finishing strips, top and bottom, are cut in the same 
manner. The top strip is 1 inch deep, and the bottom 
11%, inches. The strips of wood from which they are 
cut are 7 feet 4 inches long. Allowance must be made 
for the saw cuts, both in the sides and the strips. The 
bottom is made from a plain board, 9 inches wide by 
2 feet 9 inches long. The top is % inch thick, 10% 
inches wide, and 2 feet 10% inches long with a panel «% 
inch deep, gouged at the corners and chamfered down 
to *% inch all round, 1% inch from the edge, as 
shown in the illustrations. When the mitered edges 
of the sides and the finishing strips are glued, they 
can be held until perfectly dry, by an arrangement 
of blocks and cords, as shown in Fig. 7. There 
should be a clearance space between the lid and the 
box, all around, of about 1/16 of an inch. The corners 
throughout should be nicely rounded, so that there 
will be no sharp edges to annoy one when carrying 
the chest. 

Hinges and a flush lock should be nicely let in the 
front and back, as shown in detail in several of the 
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views. The hinges must be attached to the box first, 
and then to the lid, when open full. A neat brass 
chain will prevent any accident of the lid opening too 
far. The handles should be fairly strong, and attached 
very securely to the ends of the chest. A neat tray, 
3 inches wide by 1% inches deep, of 4 or 3/i6-inch 
stuff, is made to fit the chest 
(To be continued.) 
AN ELECTRICAL FIRELESS COOKER 


BY FREDERICK E. WARD, 





The so-called “hay-stove” or fireless cooker has now 
become so popular and its advantages so well known 
that it is hardly necessary to call attention to them 
One serious drawback to its general use, however, is 
the fact that the food to be cooked must first be heated 
up to the boiling point on a stove of some kind bé- 
fore it is placed in the cooker. This is not only in 
convenient, but in warm weather it goes far to defeat 
one of the important objects of the fireless cooker, 
namely, the elimination of heat from the kitchen 

Wherever there is a supply of electric current avail- 
able it is quite feasible to combine the electric heating 
and fireless cooker principles in such manner that 
the food may be placed in the cooker cold and the 
current be turned on for about fifteen minutes to heat 
it up, for which time the cost for electric power will 
be only about three cents. 

In its general construction such an electrical fire 
less cooker may be made as shown in the sectional view 
where A is an ordinary stone crock with cover, im 
bedded in a suitable heat-insulating packing. B, such 
as mineral wool, and covered with a mattress, C, of 
the same material, the whole being contained in the 
wood box, D, having a hinged cover, #. For an 


v4 





Fig. 1.—SECTION OF THE ELECTRIC COOKER AND 
METHOD OF MAKING THE HEATING COIL. 
average-sized cooker an ordinary four-gallon stone 
crock, which measures 10% inches in diameter inside 
by about the same in height, will be found te be well 
adapted to the purpose. 

To make the electrical heating element suitable for 
use on a circuit of about 110 volts, procure 70 feet of 
bare No. 18 “30-per-cent nickel” German-silver wire 
Such a piece of wire should have a resistance of about 
12 ohms, so that when connected to the mains about 
9 amperes will pass, and the heater wil! thus consume 
about 1,000 watts. As 70 feet of the wire will weigh 
only 1/3 of a pound and cost but a few cents, it is ad 
visable to buy a pound of it, so as to have a couple of 
extra pieces on hand to use when repairs become neces 
sary. 

To form the heating coil, first anneal the wire by 
heating it to a dull red (but not white) heat in a suit- 
able fire or gas flame, and after allowing it to cool 
form it into a helix by winding it closely on a metal 
lic rod 5/16 inch in diameter and about 36 inches long 
See Fig. 1, G. It is best to do this winding in a lathe 
if possible, as hand work is not only tedious, but the 
coil is likely to be uneven. After winding slip the 
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Fig. 2.—ARRANGEMENT OF THE HEATING ELEMENT, 
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helix off the rod, take hold of one end in each hand 


and stretch it to a length of about five feet This will 
separate the individual turns of wir o that they 
lock something like Fig. 1, H. 

The support for the heating coil, | 1, should 
be made of a piece of asbestos board or magnesia board 
% inch thick and of such a diameter as to fit easily 
in the bottom f he crock n this case bout 10% 
inches If the asbestos or magnesia boards cannot 
be obtained. a good ibstitute may be found in slate 
or in a disi f 16 inch thick sheet iron covered on 
top with nesses of asbestos building paper 
Ten porce lator bout 1 inch in diameter 
b I 1} ! groove near its 
upp ] uld 1 stened to the base with flat 
headed st holt r he positions shown When 
stretched sulators zigzag fashion, the heat- 
ing vill be retained in the grooves by its own 
elastl For tl electrical connection to the heater 
use two pie s Ni 14 hit asbestos-covered cop 
per wir each about two feet long Attach these to the 
German-s by twisting the ends, and tie them 
SeECUT f t! 1 insulators th wir Place tl 
heater ¢ 4+} 1 1 } 

! the 
aver t to } t t ( t} ( 
vess f tand ofr the porcelains The 
oute é I ttached t double pole knife 
swit mounts he side of the cooker 

rhe ele nections to the house circuit must 
be of a substantial haracter Do not try to connect 
the cooker t I a et or with small lamp cord 
neithe v ! é irrent safel If no baseboard 
receptacle | heen provided 1 tl kitchen, wire all 
the i uel ! panelboard with No. 14 rubber 
covered re | le i pair of ine osed 10 im pere 
fuses it is o remember that it will be neces 
Ba to 1 voker occasionally so that it is 
vorth ! provision for easily disconnect 
i f 

The ope i ker made as described is ver 
simple The prepared food is put in a covered tin 
vessel of suitable size and placed on the heater in the 
bottom of the rock after which everything is closed 
up tight! rhe current is then turned on for ten to 
twenty minutes, depending on the quantity and kind 
of food to b wked, after which the cooker will keep 
hot for several hours 4 little experience soon teaches 
one how to keep the current on, and then the 
whole operat ) becomes as easy as the boiling of an 


egg in the old-fashioned wa In the cooking of roast 
meats it is | to apply the current a second time 
for two « three minutes after an hour has elapsed 


No danger of fire is to be anticipated from a cooker 
made and installed as described, but it is almost self 
evident that if one ere to forget to turn off the cur 
rent both the heating coil would soon be 


destroyed, since the heat is generated very rapidly and 


has no means of escape To guard against such a mis 
hap, procure about a foot of % inch brass or copper! 
tubing and a very small whistle Arrange the tube 
so that one end opens into the crock alongside of one 
of the connectir vires while the other end passes out 
through ft} wood case To the outer end solder the 
whistle in such manner that it will be blown by steam 
escapine from the crock With this device in work 
ing order, if the current be left on too long the steam 


escaping from the food will sound the alarm in good 


time, 
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HOME-MADE BLOWPIPE. 
accompanying illustra 


The blowpipe shown in the 


tion will be found a very useful adjunct to any me- 
chanic’s workshop. For tempering tools, heating sol- 
dering irons, brazing, and melting metals in a cru 
cible, it answers the purpose of the more expensive 
outfits, which the amateur as a rule does not fee] able 
to invest in. Furthermore, there are no bulky air 





Hii 
US 





(fy 
i) 
J 







j \ a 
tf Y} } 
ins 
Ny 
“i F D 
ia 
in 
1 |i 
t 
in 
ol il of 








SD 


DETAILS OF THE BLOWPIPE. 


Scientific American 


tanks and pumps to take up room, which to most 
amateurs means a great deal. The one illustrated 
can easily be carried in the pocket, so it is evident 
that the space required is indeed small To construct 
one of this size, about 6 feet of copper or brass tubing 

16 of an inch outside diameter will be required, 
also 2 feet of band iron about 1/16 of an inch thick 
by ™% of ar i sefore bending the tubing 
to the required shape, it is necessary to fill it with 


lead or sand yrevent buckling. Either of these will 


be found to give good results, though for the smaller 


1 is preferable. It is not advisable 


sizes of tubing lea 

















THE BLOWPIPE IN USE. 


to attempt pouring the molten lead in the tube, as it 
idly The 


piece two or three feet 


safest way is to use wire sol- 


cools too ray 


det A longer than the tube 


1 as a rule be enough The lower end of the tube 
ll have to be closed by hammering it down insert 
the wire solder, hold the lower end of the tube over a 


to melt the solder, at the 
Move 


and it will quickly melt the lead, and one may feel 


ime same time pressing 


the wire slight]; the tube slowly over the fire 


sure there ar , uubbles. To form the coil, use a 


round bar about % of an inch in diameter. A broom 


handle will prove useful. It is best to reduce the 
nozzle a slightly, to increase pressure of the gas as it 
becomes heated in the coil. After this is done, and 
the coil assumes the shape shown, we can proceed to 
remove the lead, which may be easily done by heat 
ing over a fire until the lead melts, then by shaking 
slightly it will run out and leave the tube clear. The 


valve may be dispensed with, and a rubber tube from 


venient gas jet may be slipped on. 
>--eo-> — 


UNSCREWING A TIGHT JAR TOP. 


N DER 


a col 


VEER 


Che writer desires to thank the Handy Man’s Work- 


shop for a suggestion that was printed in the issue 
of November 7th, 1908. The item referred to is the 
description of an improvised pipe wrench, consisting 
of a lever passed through a loop of rope, which is 
coiled about the pipe When recently called upon 
to unscrew a jar cover that resisted all other efforts 


to loosen it, the writer bethought himself of the rope 
and lever pipe wrench. A length of strong twine 
was procured, and coiled double around the cover 


Through the loop in the end of the doubled twine, a 

















UNSCREWING A TIGHT JAR TOP. 


the thumb 
against the twine 
easy matter 
right hand in the 
the accompanying photograph. 
— - —_> +- 2+ <—— 

CONSTRUCTION OF A SELENIUM CELL. 


Y 


stick of wood inserted. Then with 


of the left hand 
to prevent it 
to pry 


was 
pressing lightly 
from was an 


with the 


slipping, it 
open the cover 


manner illustrated in 


Al N PAULMIER 


lke materials required for the of a 
of spring 
two small ma- 


nuts, a 


construction 
Twelve feet 
thick, 
and 


selenium cell are as follows: 


brass \% inch wide, 1/16 inch 


chine screws, two 3-inch bolts piece of 


thin mica 6x12 inches ounce of selenium, a small 
piece of thin board, some wood screws, and a piece 
of glass about 3x3 inches 

From the brass cut 40 pieces inches long, and 


drill a hole to take the bolts, % inch from one end. 


Also make up 39 washers by cutting pieces 1% inch 
long and drilling holes in the center. From the mica 
cut 39 pieces 2% inches long by % inch wide. Take 
half the brass strips, place a washer between each, 


pass a bolt through the holes 
up the nut 


in the ends, and screw 
Do the same with the rest of the strips, 
and you have two sections of the cell. 
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Now slide one section into the other, 
the nuts, and place in a vise. 


tighten up 
File down and polish 
the edges of the strips so as to form a perfectly smooth 
surface on one side. 

Next separate the two sections again, place a piece 
of the mica between each strip, so as to insulate one 
section from the other, then assemble as before, being 
careful to get the top surface perfectly level and 
smooth. 

Take another piece of the brass, 414 inches long; 
\% inch from each end drill and tap a hole to take 
the machine screws, and bend up % inch of each end. 
Use this piece to clamp the two sections together in 
the center, careful to insulate it them. 
After making sure that the sections are properly insu- 
lated from each other, the selenium may 
as follows: Hold the brass over a flame 
melts then rub the 
ium over the polished 


being from 
be applied 
until the 
selenium freely, stick of selen- 
surface. If the brass is hot 
will adhere readily, but if too 
After applying the selenium, and 
is still soft, pass a knife blade lightly 
the surface. This removes the surplus selenium, and 
leaves a thin smooth coating. 

Now bake the cell in an oven for one hour, having 


enough the selenium 
hot it will burn off 


while it over 


the temperature just below the melting point of the 
selenium Then take out and allow to cool in the 
open air. 

Make a box with a glass cover, and wedge the cell 
in this with small pieces of wood. Fasten two bind- 
ing posts in one end, and connect each binding post 
to one of the sections. The cell is now complete 

The advantages of this type of cell are that it 1s 
easy to get 
fectly smooth; and as the insulation is of mica, there 
is no danger of burning it and thus spoiling the cell. 
It is not 
strips, and it is 
used in tinning is apt to melt and run between the 
strips, short-circuiting the cell. 
e-+-O-m  — 
HOME-MADE BRASS FURNACE. 


BY ALBERT F. 


the top surface of the brass strips per- 


necessary to tin the edges of the brass 


better not to do so, as the solder 


BISHOP, 

The accompanying sketches show how the amateur 
brass furnace. One of the views repre- 
sents the furnace set up in the pit, which is best made 
by bricking up, leaving room enough in front for re- 
moving ashes and clinkers. The grate is held up by 
placing a brick under the front projection. It is im- 
portant to have the draft warmed before entering the 
furnace at the bottom. The pit produces this result. 
The form of the tongs and crucible are outlined, 
although they are pretty well known. Another view 
represents the parts separated. It will require three 
patterns; one pattern for the rings with about a 
10-inch hole, made of wood about 7/16 of an inch thick 
and 13 inches square. Put a lug underneath for hang- 
ing the grate. This pattern will answer for top and 
bottom. The cylinder is made of heavy sheet 
joint riveted. Cut out an opening near the top for the 
stove pipe, which can be attached to any ordinary 
chimney. 


can make a 


iron, 


The diameter of sheet iron is 12%, inches and height 
20 inches. Fill up the inside of the sheet iron with 
fireclay even with the hole in top ring, which should 
be 1% inches thick; but it would be much better to make 
the lining thicker if the furnace is to be used a great 


deal. The cover on top should be cast iron, cast from 
a pattern about ™% inch thick and 11% inches in 
diameter, with a small flange on the bottom edge and 


an iron rod put in the center standing up about 3 feet 
high. Grate pattern should be about 914 inches diame- 
ter outside, with ordinary straight bars, and with lugs 
as represented in the sketch. Four 5/16 inch rods will 
answer to clamp the rims together. Project the brick 
outward for the bottom ring to rest on while building 
the pit. This will take the weight of the furnace. In 
operating, start a coal fire in the bottom of the furnace, 
place the crucible on the fire, then pack coal around 
it to its full height. Put in the metals as desired. 
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RECENTLY PATENTED INVENTIONS. the roots. Mr. McCormick has invented an- | mocheatiun of the lives of miners who are Heating and Lighting. 
Pertaining to Apparel. other harvester and the object of the improve-|carried up and down a shaft. It is equally 3AS-BURNER.—G. S. ANpREws, Butler, Pa. 
WRISTLET.—R. N. Tuomas, Shenandoah, | ™°"* is to provide an apparatus for use for | applicable to certain types of elevators which |e main objects here are to facilitate the 
lowa The body of the wristlet is composed sugar beets and the like in which the plow | are drawn up and down a shaft by cane of movement of the gas-delivery nipple in a iat 
of an approximately rectangular sheet of flexi- | ©?” be operatively and inoperatively arranged | cables attached to the upper part Of a cage | ora) direction and about a turning plug having 
ble material such as leather, and the two|‘ ® Plurality of positions in which a feeder/and which pass over pulleys at the top of | norizontal axis; to provide closer connections 
straps are connected with the sheet by means is provided for laterally displacing severed gallows frame. between mixing tube and nipple; to utilize the 
of slits. The rivets are prevented from con beet tops or other foreign bodies from in PROJECTING APPARATUS.—V. E. MELLRE, | tube for normally preventing the lateral move 


tact with the skin by the straps passing there 
under. Only one rivet needed for each of 
the portions, and additional material is 
required for attaching the buckles 

SKIRT.—W. Epsrein and 8 New 
York, N. Y. The aim in this is to 
provide a_ skirt petticoat provided with an 
expansibie and contractible waistband for 
fitting different waists, arranged 
the desirable dip at the front and to 
dispense with the undesirable slit or placket 
at the back 


no 


EPSTEIN, 
instance 

or 
use 
and 


in sized 


to form 


Electrical Devices, 
CONTROLLER FOR ELECTRIC MOTORS.— 
R. L. Munson, Seattle, Wash The invention 
is in the nature of that form of 
controller of limits and portable char 
known a the same being 
of “phase splitters.” An 
provide a starting which can 
dust of ventilated pattern 
easy may | had to the 
inspecting, 


especially 
compact 
acter starting-boxes 


as 


also capable 


use 


box 


object 
either 
which 


be or 


proof 
re 


for conveniently re 


the 


ance coils 





replacing same 
WwW. E 
obje 
timer 


pairing or 

CIRCUIT-CLOSER 
Texas. The 
to provide a 


Den 
inven 


FIUBBARD, 
of the 
circuit closer 
both of the 
insulated from each 
from the engine 
currents 


cannot 
minimum 


nis special ct 
tion is 
for the 
terminals 
other, but 
frame In 
deplete the 
of electricity 
DISK-INSULATOR I 
York, N. Y¥ This 
disks of insulating 
gether upon a p 
port for the pin; 
together watertight 
their 


or 


system, in which 


ot 


ignition 
are ! only 


are also insulated 
this patent 


battery 


stray 


and the amount 


may be employed 
New 
enables severai 
to be locked to 
of the sup- 
the disks to fit 
undue strain upon 
disks cor 
for providing in 
akag facilitates 
harmless ; 
directly 
en 


STEINBERGER, 
invention 
material 
in independently 
enables 
without 
provides the 
kinds 

surface le 
to render 
to be 
of the 
readily 
disk 


material ; with 


rugations oj various 





surface ft 
of 
rtain 


creased r 





it 
screwed 


drainage moisture 


enables c¢ disks 
together support ; 


the 


independently 


disks to be removed: and 


an insulator as an improved 


article of manufacture 
CIRCUIT CONTROLLER 

Park River, N. D In the present 

relates to ignition 


S. HoLLanb, 
patent the 
for multi 
and its object 
improved cir 
of varying 
up wear to a 
of the 
times 


inventior devices 
ple cylinder 
is the 


controller 


engines 


explosion 
of a and 
arranged to permit 
the contact, to take 
and to prevent oxidation 

parts, thus insuring all 
the explosive charge 
RETRIEVER W. 
The construction 

upon the 
the invention resides especially in 
construction of the which facilitates 
attachment of the electric and the 
for conducting to 
the It in 
for controlling of 
locking it the 
pendent cord. 


provisior new 
cuit 
the 
minimum, 
contracting 
gnition « 
ELECTRIC-CORD 
Rew, Eureka, Cal 
reel 


time of 


at 


of 





oO. 
com- 
or which cord is 


prises a spool 


wound, and 
the 
the 
arrangement 
th 
th 
the 
length 


reel 
wires 
the current 
also 
the 
to 


resides 
rotation 
adjust 


m through device 
mechanism 
reel 


of 


so as 


and 
the 
Of Interest to Farmers, 
CULTIVATOR.—J. T. Mitier, West, Texas 
The object of this to provide im- 
provements in cultivators, the plows 
can be quickly set to any 
desired pitch for use in deep or shallow plow 
requiring the loosening of 
manipulations 
MACHINE. E A. 
Til This invention 
of implements em 
removing alternate equal 
rows of cotton plants, to 
blocks of left re- 
th growth by 


invention is 
whereby 
and conveniently 
and 
or 


ing. without 
bolts like 
COTTON-CHOPPING 
McReyNoLps, Stanford, 
to a 
in 


cumbersome 


reference class 
for 
of 


access 


has 
ployed ust 
growing 
to the 
promote 


portions 
permit 


maining 


plants 
ir sub 
the plants. 
COTTON-PRESS 
The 
balers having rotary 
be swung under the 
cotton packed down 
the cotton the 
compressed a 
means 
Mor 


purpose 


and 
cultivation around 
DEVICE FOR 
Maysville 
those 
which 


sequent 

TAPPING 
ES Ss Ray 
used 


Ss Ga device is 


preferably in 
can 
the 
while 


chambers 
device 
chamber 


bale 
tamping and 
in 

by 


into one 
being 


other 


other chamber is 
hydraulic plunge 
CHECK-ROW PLANTER 
rison The 
here is to provide 


or suitable 


0. Brown, 
particular 
of planter, in which 


Iowa more 


a type 





front of the plow, as the latter travels along. 

SEED-PLANTER.—W. A. 
riman, Tenn. In the present 
provement pertains to the 
ment of the rotatable seed 
means for use in governing 
seed from the hopper and 
invention is not limited to corn or peas, but 
available for planting in drills, also 
for planting sorghum, cane-seed, beans, etc 

SEED-BOX.—A. G. Yates, Friend, Neb. The 
box is such as is used in connection with seed 
depositing implements. The object of the in 
vention is to produce a box having means for 
dropping different numbers of or 
of different sizes. The seed-box is particularly 
applicable to corn-planters. 

GATE.—P. H. 
swinging gate is 


RocKweE.L.L, Har 
patent the im 
plunger attach- 
wheel, also to 
the discharge of 
the wheel. The 


is oats 


seed seeds 


Witson, Talent, Ore. This 
of a type usually termed a 
farm gate and employed for guarding open 
ings into fields from a roadway. The object 
of the invention is to provide novel details of 


construction for a gate, and afford means for 
manually opening the gate in opposite di- 
rections. 

SHOCK-LOADER.—E. Pircner, Verona, N. 


D. The loader is designed to continuously pick 
up grain shocks and discharge them on a de 
livery mechanism while still in an upright 
position, and by the mechanism convey them 
to a wagon. In this manner of gathering up 
the shocks they are not roughly shaken, and 
much grain is thereby saved from waste. 
COTTON-CHOPPER.—S. T. HoGan and F. 
| Knetscu, Jr., Creedmooe, Texas. When the 
|machine is drawn through a field gearing 
means rotate the shaft, thus swinging the 
blade of a hoe into and out of contact with 
{the ground. A _ lever raises or lowers the 
front end of the frame to cause the hoe to 
cut more or less deep in the ground and 
another lever moves the frame longitudinally 
lto keep the frame alined with respect to the 
cotton row regardless of the position of the 
tongue The frame is tilted both vertically 
and longitudinally with respect to the tongue 





| 


for the purpose of adjusting the depth of the 
stroke of the to adjust the trans 
verse position of the impact. 


hoe and 





Of General Interest, 


MULTIPLE COLOR AIR BRUSH.—E. J 
Frazier, Buffalo, N. Y. The invention relates 
to certain improvements in sprayers or atom 


izers in which a plurality of containers are | 
employed, whereby any one of a plurality of 
different fluids may be sprayed from a single 
device and under the influence of a single air | 
jet. It is primarily designed for spraying 
paints and colorse where it is desired to fre 


quently change the color employed. 

APPARATUS FOR APPLYING 
MASSAGE.—F. L. Ta.corr, New 
The invention is designed for the 
flammation of the prostate gland, 
an acute, sub-acute, chronic 
relieving all symptoms arising therefrom. The 
is accomplished through the agency of 
water, or other fluid, at the proper tempera 
ture, which by a _ succession of intermittent 
hydrauiic pulsations is made to impart a mas 
sage effect, without the water 
in contact with the walls of the 
which the instrument is inserted. 

FIRE-ESCAPE.—P. Niero, Clarksville, Tenn 
The frame is placed on the wearer's shoulders 


INTERNAL 
York, N. Y. 
eure of in 
whether of 
or nature, and 


result 


passage into 





with the opening engaging the neck, and the 
crossing of the straps on the back. The free 
ends of the strap are then brought upwardly 
under the arms and to the opposite shoulder 


and into engagement with the buckles, the belt 
being buckled around the waist. The 
now engages the loops with the hands and is 
prepared to leap, the air imprisoned beneath 
the fabric material serving to uphold 
wearer and break the force of the fall. 
POTTERY ORNAMENTATION, 
Rock, Yokohama, Japan. The 
is arranged to produce a permanent 
effect on porcelain and other 
articles, in such a manner that the 
transparent are fused in position 
on the body of the pottery article by a fusing 


A. L 
ornamentation 


glass beac 
vases pottery 
colorless 


glass beads 


pigment which produces color effect in any 
predetermined design. 

} SHOW-CASE.—A. C. Ucker, Everton, Mo 
The inventor's object is to provide a show 


| 


case which is open at the bottom and in which 


the spacing apart of the hills in the general | is disposed a frame with shelves, the frame 
direction of travel of the planter is done, | being readily removable through the opening 
without the necessity of a stationary actuat-|in the bottom of the case and being held 
ing wire. Means are provided which are con-| yieldingly within the case by means of a spring 
trollable by the automatic action of the ma | catch. 

chine for varying the spaces between the hills | MOLD.—L. Diaz, Habana, Cuba. The in- 
so as to render the same suitable for land| vention relates to the manufacture of tiles, 
surfaces of varying conformity as the machine | flags and like articles, and its object is to 
passes over such surfaces provide a new and improved mold, arranged to 


HARVESTER.—C. M. McCormick, La Junta, 
Colo. The invention relates more particularly 
to machines for harvesting crops such as sugar 


beets, and the like. Specifically, it relates to 
one having a topper for removing the tops 
or leaves of the beets, and including means 
for severing the leaves which lie upon the 


ground as well as the standing beet tops from 





permit of quick opening of the mold frame, 
for removal of the pressed article, and to 
allow convenient handling of the mold plate 
or die. 

DETACHABLE HOOK FOR SHAFT-WORK 
—C. 0. VoweLt, Red Lodge, Mont. The ob 
ject of the invention is to provide a hook 
which may be used as a safety device for the 


actually coming | 


wearer | 


the | 


New York, N. Y. The invention involves a 
box or cabinet, having a plurality of mirrors 
arranged upon the inner surface of the walls 
of the box, that the light rays from the 
bodies will be reflected and converged through 
a lens carried in one wall of the box so as to 
project the image upon the screen. 


so 





Hardware, 
HOSE-CLAMP.—P. E. Erickson, Port Ches 
ter, N. Y. In this patent the object is to 


strengthen hose clamps at points subjected to 


the greatest strain, i. e., points where the nut 


for the screw is applied, and the bearing for 
the inner end of the screw; and further aug 
ment this strengthening by locating the screw 


as close to the perimeter of the clamp as prac 
ticable. 


BRIDLE AND THROAT-LATCH SNAP. 
B. L. Mituer, Yazoo City, Miss. The more 
particular object of this inventor is to pro 


device which may 
latch to slide 
engagement with the 
conveniently secure 
justed position the 
the use of the ordinary buckle 
TOOL-HOLDER.—G F. Kriecer, Grand 
Rapids, Wis This holder adjustable 
member which will enable a tool to be clamped 


be applied to throat 
and snap into 
straps, to more quickly 
the latter in the ad 
horse’s head, without 


vide a 
straps, thereon 
and 
on 


has an 





adjustably upon the tool holder in any desired 
position, the construction being such that the 
tightening of the clamping means for holding 
| the tool upon the adjustable member also op- 
erates to secure the adjustable member upon 
the body of the tool holder. 

AUTOMATIC WINDOW LOCK. a. Bi 
Davis, New York, N. Y. In the present in 
vention the improvement has reference to 
locks that are used upon windows, sliding 
doors and analogous closure members, the spe 
cial purpose of the inventor being to increase | 
the adaptability and uses of a lock of this 
kind by changes in its structure. 

PAPER-CLIv.—C. W. Sanpers, Chicago, Ill 
The clip is made of suitable spring wire and 
ican, if desired, be made in various sizes, the 
usual size being about one inch square, and 
| it may be plated or otherwise finished. The 
| bar is so arranged that papers can fold over 
the same readily, whichever side of the clip is 
upwerd, the arrangement of the bar being 
the same. 
| SECTIONAL STAND.—F. G. Grimcer, Buf 
|falo, N. Y. The invention resides in an im 
proved means by which the several movable | 
members or units of the stand are held in 
assembled relation: also in improvements in 
certain species of units themselves, together 
with means for detachably holding the lamp 
socket at the upper end of the stand. It is 
an improvement in stands disclosed in Letters 
Patent formerly granted to Mr. Grimler 
LOAD LIFTING AND RELEASING DE 
VICE.—-M. C. Myers, Oroville, Cal. In this 
instance the invention is an improvement in 
devices in the nature of tongs adapted for 
| lifting a load such as bales, packages, logs, 
| weights, and various other articles. The im 
|provement relates chiefly to means attached 


the 
1 load. 
NUT-LOCK.—C. H. Feroeuson, Jersey 
N. J This invention relates to certain 
provements nut locks, and more particularly 
whereby an ordinary 
ordinary bolt 
without necessitating 
changes in the construction 
either the bolt. 

PACKAGE-FASTENER. 
LAND, Highlands, N. C. here 
device, for and 
liable service, as a means for releasably secur 


to tongs proper for gripping and releasing 


City, 

im 
in 
special construction 
locked to 


to a 
or to 
any 

of 


nut may be an 
nut, 
whatsoever 


the 


a second 


nut or 
Ww 
The 
convenient 


M 


purpose 


CLEAVE 
is 
|} to provide a re 
band in wrapped condition upon 
mail matter or other material 
to temporarily secure, in a 
will permit the package to be 
opened and re-fastened 
rENER P. A 
The object of this 
improved belt fastener, 
designed for fastening the 
leather belts, fabric belts 
securely together and without danger 
of unduly weakening the laminations of the 
weave. The prongs are preferably of a length 
corresponding to the thickness of the belt 


cord or 
of 
desirable 


which 


jing a 
la package 
it is 
' manner 
quickly 

BELT-FAt 
York, N. Y 
| provide an 
cially 
laminated 
| belts 


New 
to 


Hvupson 
inventor is 
more espe 

ends of 
and other 


| LOCK.—V. Biiy, New York, N. Y. The in 

| Vention pertains to locks such as used on 
doors It relates especially to that type of 

| tock in which the lock may be unlocked from 


| the outer side of the door by means of a key, 


which may be opened by means of a sliding 
knob or similar means on the inner side of 
{the door. 

| SAW-HANDLE.—F. L 3LomeuIsT, La 
|Honda, Cal. The handle is of the detachah! 

class. The aim is to provide a construction 
lwhich affords a light handle that may | 

| readily mounted upon the heel of saw blad 

|and be quickly secured ther in a iable 
manner, and be readily released and removed 
from the blade. 


ment of the nipple; to provide for regulating 
inflow of air to tube; to provide an improved 
form of tube; to provide for adjust 
ment of chimney and mantle-carrying part, 
and to provide a regulating plate at which the 
burning takes place. 


lateral 











PERFECT RADIATOR.—O. T. Brown, New 

Vienna, Ohio. By changing the position of 
slides, the fluid circulates through greater or 
lesser travel. By arranging the slides, a por 
tion of the tubes might be cut out from the 
direct travel of the fluid Tubes are spaced 
| apart a sufficient distance, so that air can 
| circulate freely, and every part of the rad 
jis accessible without dismantling or « 
) sembling In damage to one or m tubes, 
such tubes can be closed without interfering 
with the fluid flow through the remaining 
tubes, thus permitting a closure of a leaking 
tube without loss of time in repairing. 

HEATING-STOVE.—E. B. Coney, Mont 
clair, N. J, The invention relates to stoves 
and furnaces, and the object is to provide a 
stove which is simple and durable in con 
struction, cheap to manufacture, very eco 


nomical in the consumption of coal and other 

fuel, and arranged to provide 

large amount of heating surface. 
Household Utilities, 

BEDSTEAD.—H. A. Sears, Portland, 
The object here is to provide a device which 
is constructed in the foot 
being adapted to be lowered so as to constitute 
the foot rest of a chair, and 
being adapted to raised to 
back rest, manually operable means being 
vided for moving these into the 
sired positions. 

MOP-WRINGER.—J. Santin, El Reno, Okla 
of this improvement is to 
a wringer which is adapted to carry a pall 
other receptacle for water or the like 
| means of which mop or similar device 
thoroughly wrung out and freed from 
| hering water, and which is operable } 
pressure of the foot upon a suitable foot-board 

FLOAT-VALVE 
W. N. Lona, 
in this 


an exceedingly 


Ore. 


sections, section 


a head portion 
form a 
pro 


de 


be so as 


sections 





l 
One object i nrovide 


or 
hy 


a 


can 
be ao 


y the 


FOR 
Eugene, Ore. 
to provide a 
valve, and one that when opened 
the water the bottom of the 
which when closed will be perfectly 
the operation of opening and closing the 
being automatic 


FLUSHING-TANKS 
It the 
very quick ax 
will divert 
tank, 


is purpose 


case ting 
to and 
aled 


Vaiv 


TABLE ATTACHMENT FOR BEDSTEADS 

Mary E. Cowprey, Arlington, Ga. The tn 
|; vention is an improved attachment for bed 
steads and cribs for use in supporting a tabk 
over the bed. The attachment may be readily 
applied to, or removed from bedsteads, cots 
and cribs and may be easily adjusted bigher 
or lower as required by conditions 
| REFRIGERATOR.—G. Mey,  Prinzenthal, 
| Near Bromberg, Germany. In this apparatus 


the water drawn off say for cooking 
drinking, etec., in passing through 
pipe cools the _ refrigerator, 
through an extension pipe the 
where it sucks in the air through 
pipe and drives the air toward th« 
ator through an air pipe. Both cooling 
ventilation are thus carried out without 

FRYING DEVICE.—J. Rockwell 
City, Iowa. The invention to 
cooking utensils and it has for its the 
| provision of a frying device which pre- 
; vent the grease from becoming scattered o 
| the kitchen floor; one which can be construct 
led at little expense and one which is econom 
| ical in use. 


washing. 
the main 
and = arrives 
into elector 
another 
refriger 
and 
cost. 
RENNER, 

has reference 
object 


will 


ver 


Machines and Mechanical Devices, 





ICE-MACHINE.—J. B. McCay, Colors 
Texas The invention is an improved appa 
ratus for use in the manufacture of ice in 
small quantities, more especially designed for 
those living in sparsely settled sections and 
isolated places, where they are unable to, or 
cannot reasonably, obtain a supply of ice from 
regular manufacturers. 
| MIXING AND KNEADING MACHINE 
r T. Grirrirus, Pittsburg, Pa In view in 
| this invention is a construction embodying a 
}pail provided with handles, a cross-bar on 
which the mixing and kneading are journaled 
jengaging with the handles and held inst 
lateral movement thereby when seated 
}of the pail, and means for binding t! ir t 
| the top edge of the pail, holding it fr 1 
placement in a vertical dir ion A k is 
| provided for the devi ind a cover for thé 
j pail to engag ver the handles and a*l-shape 
ine to hold the pail in fixed position 


VARIABLE-SPEED DRIVING MECHANISM 


R. M. Ree, 44 Thurloe Square, South Ken 
sington, London, England. One object of the 
invention is to render a mechanism of this 
kind available for use on motor vehicles and 
in connection with other machinery driven 
with high-speed engines, in such manner that 
the velocity of the transmitted motion may 
be varied (say) from a maximum to nil and 
beyond the latter so as to obtain reversal, yet 


without the necessity of interrupting the run- 
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t t! sixth montl August nd i 
to g 1 days for it, so that it sl d 
is J nan r Julius; | took a 
1 m February and placed it i August 
rhis ught three months witl da t 
£ I ly tl (August ged S 
t und N u » 30 ad ind O 
d ib mil t 1 da rhus iar 
irrangen t days in the 1 tl s ius 
of the vanity « \ugustus Cwsar 
(12015) J. P. B. asks If a mine is 
from 600 feet to 800 et dee and w n it 
hes this depth it branches i t di 
tions, s everal hundred yards in each 
dir ion and it i lecessar to force iir 
dow to the workers » matter in what pos 
tion they ma e, ca air be for 1 tl 
] irge tu without trouble t 
tube sa feet feet itr di t 
irg ugh same flowing t tl 
de} and nveyed fror ther 
tubes to its destination? If this is 
tl case, do they hav to pump the foul air 
way, that is, suck away, at tl same 
time driving fresh air i rt ! 
point is, is the air su l “ gt 
a large tunnel, or pipe, instead of being dis 
charged from a pump above to the m b 


low In which manner 


be done either way 


vy the drawing 


is it done 


air from below or discharging it fror al 


In either case is it 
the foul air from the 


ecessary to discharge 


mine? \. There a i 





number of different systems of mir ventila 
tion, some automatic and some mechanical 
and two more or less opposed “schools one 
of which argues If you get the bad air and 
smoke .out of the mine, the fresh ai i 

trusted to find its w ir and th ther 
Get your fresh air to the re places 
where it is most needed, and it wi force the 
bad air out.” Ifsrn has two shafts « 

nected derground whicl is to 
the surface igher on hillside than the other 
suffici t natural draft will often be provided 
to ventilate the connecting workings This 


ondition is often artificially imitated by rais 


ing the collar” of or or other of the shafts 
on a level, or even b partitioning a_ single 
shaft and carrying a sort of chimney higher 
on one side, leading wooden or metal air ducts 


from the workings in 


iptake” inside wl 


creates a current assis 


ere 


© the bottom of the 


the warm air rising | 
ed by the heating effect 


steam pipes down shaft, and tl fresh 
iir flows in automatical In larg mines 
specially collieries, with extensive workings 


I 


however, the air is almost entirely blown in 








by powerful fans, is conducted in large ducts 
the bottom of the shaft, : from there 
ected through the workings by mear of a 


efully arranged system of double doors 


erever “roads” cross 


underground. so that 


thet may be a continuous current from the 


wer all through the 


haft, whence 


liery visited 


workings to the foot 


the up draft is natural 


by the writer, where 








the shaft is just over half a mile deep and 
workings extend for two miles from the bot 
tom in a more or less horizontal directio 





























































































}comprising over 20 miles of “road” in all, 
100,000 cubic feet of air per minute is blown 
into the mine, over 200 horse-power being re 
quired to drive the blowers alone I are 
systems (for smalier mines) by which using 
a single blower and_ pip current may 
be made either sucti or ij i but nor 
to our knowledge in which both mechanical 
xha f foul air and i owing of fresh 
ire simulta usly required 
(12016) G. L. asks What makes the 
gi heavenly bodies and other matter in the 
universe move? What is the nature of the 
powel! I 1a cause ? \ rhe absolute 
origi ft in t matter of tl sidereal 
universe is not positively known any more than 
ithe origi of energy or of life, nor is there 
any likelihood that it ever will be with regard 
to any one of them \t the same tin there 
1 certai d opments in progress in the 
of each stage of which there are 
imberless repeated instances visibl o astron 
om wit ligh-power telescope of which 
dey pu ts t ! ilts will so ious be 
pla t ¥y systems with a motilo int ir to 
that rs, that w ma il issu th 
d ts of s t ha been 
gous 1 t at ica I d p 
1mnth Ss 
ng i 
Movement 
ar 
ed 
ts d is ‘ s r f 
ea I s W 1 ittr t ft t I s 
tl ighter « s, as th serval ( i tl ( 
chemi iborator thes iggrega 
t s I I 1 i WwW d i gr \ by 
[ I ss tinua 
g1 n possi lirecti und 
Ss g 1 s whi ig res i ~ 
‘ i dad f m v 
1 s t i ‘ h 
(rad ff ent motions 1 
d s tl s t ittracti s ir 
g tow 1 tl th wl e system t 
ind tion be by it 
- Ss X i ! to r 
v t of i 
s his is n si +] 
I 1 i] f ma ind 
tl I il I I [ I I is 8 1 
x st il s f I S gas taining I 
solidif g parts trailing way f tl ir i 
ull di ions rhis permits of t I $ 
ing t gases, their densati 
ti l the time with reasing d it 7 
id ising v« ing 1 thei I tl 
isingl rapid m« m as gravitath icts oF d 
a ss offering les ss fricti esist tl 
t the gaseou ‘ in which t v t 
When the ir ptive t le y of in 
i gh heated is taken into con 
sideratior tl tid produced by the 
tt ion of two s s approachi i 
the without is amply sufficient 
i nt for th off of the es 
the spiral fe of the nebulew, and, d ba 
with the centripetal attraction, for the ever Su 
tual cir ir « iptic rotation of the pla _ 
tary bodies This theory whether or not qu 
lemonstrably correct, is generally considered to fal 
be at least sufficient to account for planetary it 
and other universal motion eal 
(12017) W. S. asks 1. Why is twi the 
light so much nger in England than in Spain ing 
or North Africa? Is it true that tl period al 
f twilight increases as we approach the poles " 
and if so, what is the cause of the increase? bal 
\. Twilight lasts till the sun is about 18 deg ba 
below the horizon lr the evening if uiy pla t 
r sun in the torrid zone descends vertica aaa 
in s ng nd the duration of twilight is far 
east in this region of the earth rhe sun ae 
traverses 18 deg. in 1 hour and 12 minutes, the 
which consequently is the shortest duration fall 
of twilight in the torrid 1e a year. The tl 
path of the sun makes the k ar with ear 
the horizon in the northern hemisphere in the and 
ummer, and hence a longer time is required not 
to bring the sun 18 g. below the horizon it | 
Twilight then 1: about 2 hours in latitude met 
40 deg. north. On the Arctic circle t sun at tra 
the summer solstice just touches the not 1 a< 
horizor and daylight lasts through the 24 this 
hours. There is ight At the north pol shel 
twilight is about months, or from the its 
middle of January to March 22, when day be bod) 
gins Duration of twilight can be ulculated attr 
for : latitude at the sea level by trigonom This 
etry At high altitudes above the sea twilight me 
is said to be of shorter duration than at lower fron 
iltitudes, due probably to the clearness of the and 
ir from dust. We have seen it stated that it in t 
is not more than twenty minutes at Quito had 
2. Is there any means of determining the volt not 
age and amperage of a current after passing culal 
through a Ruhmkorff’s coil? Could you giv axis 
approximately an idea of the voltage and am in tl 


perage of a current which has passed throug! the 








a coil that yields a spark of six inches, and the | 
that is worked by seven Grove cells (ordinar (1 
size) ? \. The voltage required to force a plar 
electric discharge through air has been d whi 
termined far various conditions It is found maj 
o be different between needle points from what the 
} it is between balls. It varies also with th inal 
ize of the balls tetween sharp points about eles 
20,000 volts are represented in a spark on widt! 
inch long, while for six inches about 2,000 the 
volts are required These voltages have hes from 


determineu by experiments with alternating 
currents. With direct currents also many tests 
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h been made, using batteries giving enor NEW BOOKS, ETC. scribed and classified, including all kinds of | pattern-maker and feundryman some fifteen 
mous pressures. 3. When lamps are lighted | ,, se Ae la i : conveying apparatus for solids, liquids, and | years of putting what he has learned in pra 
! ectricity from alternate-current dynamos, Vontzst or a INGENTEUR-WI8S Be gases, leatene mixers, Postmen Tam purifiers, | tice rh pr tes of precept intelligible to 
: ie S Rak the Bent Aaa CR eee ow Ga 6 se i. “rg evaporators, and dryers. There is a good deal | others and has therefore an ability to ex 
does not seem to flicker? I suppose commu- | a ada ; yg ee on of rather obvious compilation from manufac-| plain what he knows rare in the practical 
rs cannot be used with continuous-current | ill ungelmann, 1908. SUU pp.; vt turers’ catalogues, but this in a work of this] operative. His associate hes graduated unde 
dynamos In the alternate-current machine | e , sort could hardly be avoided, and one of the] his instruction and made a special study of 
d not the current enter the lamp alternate- It is possible that the mathematics of author’s professed objects is to save the manu-} foundry chemistry and metallurgy he re 
by opposite wires? A. An alternating cur- | bridge construction may have been more fully | facturer from the toils of the salesman and | sult of their joint efforts is an eminently prac 
t is the result of an alternating electromo- | treated =m some text book, the details of the perusal of endless half-understood descrip-| tical work, giving all the essentials and fun 
‘ force. which is conceived to start from some particular bridge more fully described in |tions by presenting the ecsentials of the differ-| damental principles of foundry work, and 
» and rise to its highest point of voltage, a magazine article, but it is inconceivable to ent systems. This he successfully achieves and | without going into details of special processes 
n to fall through zero to a point as far nape whole subject of iron-bridge build leavens the work with a few usefully simple | or machines. covers sufficiently for the student 
poe eri rs = begga sen ges re peg Amrengee our anmence te to ee a — See — oy a oe : werything from te ctmplent pepe annd — 
oe : . Pia : . or the selection of material and fittings. ing to the latest machines for handling molds 
inges The polarity of the current is re- Many of its pages could be used as text book |, 7 " > : , : ‘ 
rsed while the E. M. F. is below zero. The for the calculation and distribution of strains Tuk ELeMeNts oF Puysics. In Three Vol- | and Crening eaetings as We eee 
ctuation of lamps is not visible under such |and stresses in bridge mombera. bet much umes. _ Volume 11. Electricity and of alloys for foundry use. _Not the least useful 
cunvent, tecanac the changes. ase tare -teadd |inete of & te an teleeiiinn te Oe Gene Magnetism. By Edward L. Nichols feature is a glossary of foundry terms, given 
than the eve can take note of rhe shortest as to the engineer. We cannot imagine that and William 8. Franklin. New York: ee SP GOES Waste ee Se 
terval of time the eye can note is about a|any history of bridge building could commence The Macmillan Company, 1908. Bvo.; explanations and a glance through which pr 
tenth of a second, while the alternating cur- | further back and conclude more _ up-to-date, pp. 303; 196 figures. Price, $1.60. ee ee 
nt passes through 30 to 60 cycles per sec- | or include a wider range of examples from This is a college textbook, being the second oa 
nd A commutator can be used witL a con-| the most primitive to the most complex struc- | Volume of Nichols and Franklin's “Elements L l N ; 
nuous-current dynamo whose voltage is not tures. The author begins with pictures from |0f Physics.” The volume was originally pub ega otices 
too high and current is low enough. The trans-| the Bayeux tapestry of Alexander the Great | lished in 1896, but has since been entirely re 
formation of a direct to an alternating current bridging the Euphrates and coins commemo- | Written. It differs from other works on the 
s usually made by a rotary converter or aj rating Trajan’s bridge over the Danube, and |Same subject in beginning with magnetism and PA T E N T gs 
otor dynamo We furnish Sloane’s “Elec-| includes representative work of all leading |¢lectro-magnetism and thence leading up to 
trician’s Handy Book,” which discusses all bridge builders from Vespasian and Maximian | ¢lectrostatics. The latter subject is approached 
ich matters, for $3.50 by mail to Roebling, Baker, Brunel, and Lindenthal, |from the standpoint of the ballistic galvanom INVENTORS are invited to communicate with 
(12018) J. W. L. says: 1. Does a gy- leading up through twenty centuries to the | eter. pong Co., 361 Broadway, New York, ut 
oscope consume the same amount f energy last word in braced arch and cantilever con Tue PHYSICAL PROPERTIES OF SOILS. By to sonnet cane sent ee pene om 
vhile rotating in either the vertical plane or struction Mr. Mehrtens even goes outside his Arthur G. McCall. Fully illustrated ventions, Trade-Marks and Copyrights 
horizontal plane? R. P. M Eqnal, I think, | title and the above range of ‘period to in- with photographs and diagrams. registered. Design Patents and Foreign 
wing to the fact that while rotating in the Clude all types from natural bridges in the New York: Orange Judd Company, Patents secured. 
ertical plane one side of the rotating part|CFdilleras, and bamboo and rattan suspension 1909. 12mo.; pp. 100. Price, 50 cents. We undertake all Patent, Trade-Mark and 
ould be moving toward the earth: that the bridges in Java, from the pyramid of Cheops, This book is rather suggestive than didactic, Copyright Practice, both before the Patent 
force of etavity on that aide dhoulé be decid the principle of which is illustrated by work telling nothing of the physical properties of | Office and the Courts. and we have special facili 
dly below normal, while on the opposite side | 7 drawings, and Hannibal's stone bridge at soils but giving rules for the carrying out of | crn any menting Entingemans Gag ether euite tn 
(which would be receding) the force of gravity | Barcelona, to the latest developments of | .. tematic experiments for determining them; AF gor eo ens 
hould be above normal Under these consid masonry and ferro-concrete. Many forms of nor does it explain the relation to or effect in as pr pelipre cine ged Phe pst patenta- 
rations would not gravity alone tend to bring | @Stenings and details B same illustrated, each agriculture of the physical properties so dis nena “nd pe Mpg oe sort aa 
the gyroscope to rest? A. The power necessary | "¢W system of tram distribution involved in covered, the author contenting himself with re a brief description of the device in question “AD 
to maintain a gyroscope in motion would not |# bridge described is explained by diagrams, ferring the student to the best works extant communicatious are strictly confidential. Our 
seem to depend upon the angle made by the and the reader is conducted through the en on these subjects. As a guide to the student | Hand-Book on Patents will be sent free on 
wheel with the horizor iny: chee. oh cae: | ee ee ee — = rolling from} i, the most "practical methods of pursuing a |] Teduett- 
half of a revolution is made up by as great the ingot of me mbers of various forms to study as yet little formulated while leaving Every patent secured through us receives 
1 deficiency in the other half revolution, leav their location in the finished structure In him free - original research the book should special notice in the Scientific American. 
ine the meas alue the same 2 ts this not #!ancing over the excellent illustrations one prove of great value. Ours isthe Oldest agency for securing patents; 
the reason that the moon does not rotate on Cannot help regretting that in the development ee on thin a Can eer Gee it was established over sixty years ago. 
ts is as viewet om the earth? _ The Of the American iron-bridge system, admirably ow T SE J A. 5 r 
ol = as pont era onal ms joss as it was suited to meet conditions nowhere land. London: Routledge & Sons. MUNN & CO., 361 Broadway, New York 
as referred to the earth is that tides have in ©!8€ encountered with the same limitations Imported by E. P. Dutton. 12mo.; Branch Office, 625 F St., Washington, D. C, 
the past acted bring the moon to rest with | mposed, the artistic beauty so noticeably su pp. 132.; ill. Price, 50 cents. 
: ence to the earth See Darwin's theory perior in many European bridges has had to The object of the author is to supply up-to-|~ a - 
€ tidal evolution in Moulton’s Astronomy.” be to some extent sacrificed to economy and | date practical information, useful especially to 
rhis theory is now quite generally accepted by | @Mi« iency the beginner rather than a profound treatise, INDEX OF INVENTIONS 
istronomers, We can send you the book for|/Two Faminy AND Twin Houses. New | 2#?4 this he does in a readable and entertaining For which Letters Patent of the 
$1.75 postpaid York: William T. Comstock, 1908. |™#™mrer The advice as to the important matter 
(12019) J. E. W. asks: 1. If at the Small 4to.; 127 pages. Price, $2. of selection of the right comam % gum, ane United States were Issued 
equator a hole 2 feet wide pierced the earth! ‘phis work consists of a variety of designs | “'*res® the artistic eye for the selection of the for the Week Ending 
through its center, and a ball a half inch in| contributed by leading architects in all parts right oe veg naete Se songs, oe ry rae 
diameter were dropped into tne hoie, I figure | ¢ the country, showing the latest ideas in|?" thes oy re wen — rege om ne March 2, 1909, 
that in about nine and one-half seconds. and : . ¥ . ; " P takes. The hints on variation of light and the 
. planning this class of dwellings in city, vil- , " 
t a depth of about 1,440 feet the ball would lage, and suburbe, together with very complete way to estimate correct exposures are good, as AND BACH BEARING THAT DAT® 
impinge against the east side of the hole, be descriptions covering all the Lohans improve are especially the instructions for local im dani aia , 
1use at that depth the earth would be re ments in sénitation. provement of negatives, by following which | ee note at end of list about copies of these patents 
iving a little over one-tenth of an inch many a hopeless picture may be retrieved — eiectponaliion ap 
ower than at the surface and from that OL_p EpINBURGH. By Frederick W. Wal-| Many formule are also given for developing Account keeping means, A. L. Grayson . 014,245 
point down to the center the continually de keys. Boston: L. C. Page & Co., 1908, | toning. and fixing baths, hints for finishing and | Acid, officinal preparation of phosphoric, J. " 
easing speed of revolution would cause the 2 vols.; 16mo.; pp. 380-360. Price, $3.|for artistic applications of photography The OF... KO of homologues of para — 
ball to press continually against the east side. This is an account of the ancient capital of illustrations, apart from those intended to illus renmnonbensiarsine, L. Benda ; 213.940 
Supposing now, that there were neither air! the kingdom of Scotland, including its streets, | trate defects, are a little disappointing com- adding ee * bog oa a G15, Nee 
nor friction to retard the ball, would it ac- | houses, notable inhabitants. and customs in the | pared with the excellent amateur work nowa Kreis, Jr. . 
quire the same velocity as if it could have | olden times. It is beautifully illustrated with | days seen in newspaper competitions, and the eee onl YF ae coy Rs R, “ 
fallen without touching the side and would | reproductions of old prints and photographs, | Subject matter is worthy of a better style of | Advertising plates, ete., device 
it rise again to the opposite surface of the A charming book of travel, well written and | Publication, the paper being poor and con str tea . £. Feces 
earth ? A. The best experiments to determine wel] illustrated spicuously different from that of the illustra Aluminium “ compounds, manufacturing i 
he easter] ‘ W of falling balls. acec y an i ‘rtising pages Rinman 014.187 
. vo om ncaa bo sie a os Reservorrs. For Irrigation, Water Power, ae ee ee _ _, | Amalgamator, L Laurent 131MM 
' , . +, <r a and Domestic Water Supply. By THe American AppLe OrcHarD. By F.} Animal hopple, Meeks & Harris 014.088 
showed from 160 trials, a deviation of 1.12 tamen Dix Sehuvier odie ‘Chee A. Waugh. New York: Orange Judd Animal trap, 8 A. Wilson 914,000 
inches ts 2 fell of BOD taek tubs.x wee If a Je s x § y 4 4 : ap- Cc any, 1908. 12mo.; pp. 215; fully Arch supporter , instep. E. H. Dunbar 114,027 
ial wits Gidea tate Bete io Ge eee man & Hall, 1908. Imported by John te een : Pri -~ no.; Pp. lo; he ties Speeder dectier Hurley & 
ksi, ie aia eae as thik ‘aie ab dan Wiley & Sons. Large 8vo.; pp. 573; illustrated. rice, $1. _ | Autovehicle mixed drive, H. Pieper 
tube and reli down te the ember of the cocth 281 ill. Price, $6. Although modestly described as a “sketch” Auee and efe a oe ¢. PP. Byrnes 
ind pass some distance beyond the center. How This is a second edition revised and en- | this book forms a bh complete treatise om sage ruller, R. F. Slater 
far no one ean tell, sinee it depends entirely larged of the original work of the author, well \merican apple growing and the instruction it = © means m 
upon the degree of friction upon the sides of known to all engineers concerned in such work, | Contains Is given In a very RIDATERERS wrwmane g powder, manufacturing, R. Paul 
the hole. It could not rise as far as it had The rapid development in dam construction | Beginning with the geographical distribution of | Baling machine, MeLin & Bachman 
fallen, since it could not pass the center with since the original publication has necessitated the industry and the different varieties, the Baling Same ; é aaneas 
a tudl’ wateotie den ie Some tell © If the | the complete revision of the work in order to author explains the desirable qualifications of Baling machine, A. E. RI 
earth were a hollow sphere inclosing a vacuum, bring it up to date, and this having obviously soils for orchards as well as the exposures and ore . ~ 7 y =< “s 
and a rock fell from the inner side. would it. been done with great care, must have involved | Wind protection desirable. He proceeds with | faskets, machine for making fruit, J. i 
not gradually assume a convolute course til] labor ecnivalent to, if not indeed greater than, | the causes and effects of winter killing, the makin ~ gee Electric batter og 
it reached a point where its increasing mo- that of writing a new book. Much new matter preparation of land for an orchard, selection of | Buttery contact. J. H. Gugler 014,028 
mentum would equal the earth's decreasing at-| has been added and some of the old describing | trees, propagation, times of planting and all | I — centrifugal separator r. 8 en oben 
traction, and at that point begin to revolve in | Practice obsolete or supe rseded by modern | the methods of working, discusses the advan Bear ng Rennerfelt 014,075 
a circular orbit? If so, at what depth would’) methods has been omitted, the most noticeable | tages and disadvantages of cover crops, prun- | oe . ee ae 
this occur? A. If the earth were a hollow | addition being that descriptive of hydraulic fill | ing, and feeding the trees, their principal dis-| )., gy A i “es 914246 
shell a rock which had become detached from |4ams, a method of using natural streams for | eases and the protection of them from insects, Bed pan, sanitary, M. B. Morga A caale 
its interior surface could not fall at all. A|the transportation of material and for the | including formule for all the best mixtures for | Bed ac AG Boings sa yy FOE ee 
body anywhere within such a shell is equally |matural solidification of dams of great height spraying, and concludes with harvesting, sort | Reeswax extractor, O. L. Hershiset 91.5, SN 
attracted in all directions and has no weight. | ®t small cost almost unknown at the time of | ing, and packing apples for the market. The f-- met tod = - 3 b= Hepler ao za 
This is usually @emonstrated in textbooks of | the appearance of the author's first edition. | book makes our mouth water for the apples it | pelt, conveyer, T. R 7 913.917 
mechanics. 3. In such a sphere a ball falling| Improvements in photography ‘have also in- | describes and makes us hungry for the scent of i a Peg we - es — 
from either pole would go to the center direct | ¢reased the interest of the book, especially to, the soil and the breezes blowing through the | “rcqucing, E. A. Stark tt ae 
and rise again to the opposite pole; but if asthe layman, by the addition of over 200 new apple blossoms, and we should say that any Bieycle rame, | 11:5, 9651 
in the case of the earth, the poles themselves | illustrations, many of striking and_ historic | intelligent farmer who has grown anything elsé er wg —— ” ie? 
had a slight rotary motion in space, would | dams. should be well equipped for a start in com-| Binder, loose lea 
not the ball be gradually deflected into a cir-| Tae MECHANICAL APPLIANCES OF THE mercial apple growing by its careful perusal. ares 4 , & . ” 
cular orbit? A. A ball falling along the polar CHEMICAL AND METALLURGICAL INDUs-| FouNDRY Practice. By James M. Tate EES 9006. : ‘ ' 8 
axis of the earth would not be deviated at all TRIES. By Oska Nagel, Ph.D. New and Melville O. Stone, M.E. Revised | jsiasting charzes noel Oo. t : 
in the time required to fall from the surface to York: Published by the Author, 1908. third edition. New York: John e Males lm #1 ; 74h 
the center of the earth, since the deviation of | 8vo.; pp. 302; 292 ill. Price, $2. Wiley & Sons, 1909. 12mo.; pp. 234; all | oS. 5 913,868 
the pole is very slow and very small. | It must be difficult to find a new field for 112 ill.; cloth. Price, $2. et, © eens 
(12020) T. H. asks: Do any of our! authors and compilers nowadays, but we are This work is essentially a text-book for the A. Be 91 :as1 
Planets ever swing beyond the zodiac? If so,| unfamiliar with any other work covering ex-|use of students, the work of the shop and of | Boller fi e,,. + a er 
Which ones, and how far beyond? A. All the actly the ground of the present. All the ma-|the class-room being carefully correlated in a . t vee, Oe verdan & De Tempis 12 STS 
Major planets have their orbits wholly within | chinery used in industrial chemistry and | manner infrequently found in books on foundry | Bookbinder, I. G. Kollenberg M18, 787 
the zodiac. The belt of the zodiac was orig-| metallurgy from the generation of steam and | practice, which are generally adapted to the | }.1 11 eg seem 561 On 
inal taken to be 8 deg. on each side of the | producer gas to the conveyance and disposal |requirements of the advanced foundryman | Bott king machine, A, Wat ‘ 913,926 
celestial equator, simply because with that | of their waste and by-products, from the crush- | rather than to those of the beginner. In this | Bot ) aes Soe eee oe i aggre ese. 
Width it included all the known planets and|ing of ores to the handling of their residues | respect the object of the authors seems to have I i glass, C. M. Conra ! 14,244 
the moon. Many of the minor planets depart | after cyaniding and filtration, from reverbera-| been achieved. The first-named of the authors | wee | - Caneers See 
from the zodiac. tory furnaces to sublimation, is critically de-}adds to a life-long experience as practical spirally g i, C. M. Conradson g1 
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Bott ror Na ble PD. J. O' Nell ) ; | i ‘ f traction purposes, system Level, square 1 tape measure, combina 
nrefllable, ‘M. Foret 8, The Highest Excellence for the distribution of, R.A. Wes tion, Hi, Dartet ervcsseesscrseseees QUS,T06 
Bur aking machine, wire bound, RK ——_ I awitel I M. Cart sa5 wecneen Lever, G. W. ¢ 914,11 
, fan ‘ 1ction n the surface contact sys Light, drop, ¢ ML “pitel - 913,976 
Box ' rt w Du ai 14,34 ‘ LD. Suchostauer 13,782) Lining for mouthpieces for voice transmit 
. n kK. W. M s - } Eleet il appliance swivel, Low & Hert | ting instruments, germicide, A. A. Wil 
Box 1 x ‘ wire } I 1& Weed Weshinn Machtaces | erg . 915,851 liams ° ° - 913,792 
Chap Ty) . I r ts, system of controlling the Liquid surface drain f hoiders, W. ¢ 
, it . ef | engtl f direct currents in M. M Morris ° ae 914,208 
Braking j 254 | Osnos 914,177] Liquids from mix es and liquids, 
" ndi 5 y « sS4 Elect controlling device, J. T. ler 914,004 apparatus for A. H jarker. 913,802 
; : | Electrical measuring instrument, J, F. Be Lock ~ ww Bodge .- 913,942 
W : ‘ rue SE NECA FALLS Fu, ¢ gole ‘ oa 913.9391 Locomotive automatically adjustable head 
: B. Met 14.159 : » balls, N } s h, Clark & Vlasto 913,810 ight, W. M. Cooper se ees 914,335 
! ‘ Pr. & W. D. ¢ | ¢ tic process of producing compounds loom picker stick check, ° 914,: 
j ‘ 4 c. I Acke 914,100) Loom shedding mechanism 913,¢ 
i a iio | Engine and Foot Lathes) rictroistic process ot’ producing nitrogen |’) || Loom shuttle operating me 
sounds, cker 914,21 e f 
Bus we 2 ; MACHINE SHOP OUTFITS, TOOLS AND _ ihe aceecion Gh. Menkes 913°747 | Bopper . ae cea ip a 
. + Sted 18 SUPPLIES. BEST MATERIALS. BEST I evator cage, safety, C. H. Sturgis...... 914,086] Loom take up mechanism, T. Nevin.......- 913,908 
é ~ WORKMANSHIP CATALOGUE FREE tee Mor Wee aaae Loom take ap mechanism, A. B. Rhoades, ; 
Burner, ©. be i ) «| SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0.) Engine aling J. O. Gibbons 914,370 913.914, 912.915 
, . 12 80 | Engine « x device, explosive, G. Braun. 914,109 up mechanism, J. O'Sullivan - 913,969 
; , " Engine t ta ent, traction, J id parting mechanisn \ y 
y 114,025 | 7 Price M. Will ‘ 914,097 . 913.916 
- . Vee ef Counters $1.00 | Engine at, F. BS. Rogets 914,308 itcher and deliverer, EB. Stiedinger 914,198 
‘ ; Ww 4 s - Engine ‘ traction, 1 I Van Dolse receiving apparatus, 
‘ ’ to regist iting 4B Enve L. W. 8 8 914,039 
I D Se ; moveme u hiv I He r utus for cars, L. 4 
75} tions. ¢ size L G. D se 915,715 
g Ww ana Enveloy iles : for 1ilway 
maki 2 een] Booklet Free ; i stamp affixing mact 913,835 
i 113,68 | VEEDER MFG. CO K 5 gz device Au 
cc. Br 1.254 | 18 Sargeant St., Hartford Conn |} Execava A. MeArthur 
‘ 1 , 14.07 Cu —y on Exe sing Zund-Burguet 
‘ ! ) | Tachometers. Count Expans ITY seeeseeceee+++ 914,103! Mantle box, J. H. Russell .........0.005 
' ‘ I ‘ 4 u Pb Castir I 1 ( eirce 
‘ t I i ’ s ~ ©s rd -— 1 . siding, G. D 
‘ " 114,242 | Messrs akk ‘ s € y 
‘ } s t Fare . J. H. Cole & Mills 
I . t « I ner ‘ 
= Ie 1 J. Ferris 
( ff i bee K 
} 1ite te 
ii HP Stationar : K " pot 
lL. I J - va ~ tust ... 
\ I t ter tes 
Pt= Engine ia Se 
I j l fireproof, Mel 
. 1 H & 
i. An 2 to 8H. P. Proportionate Prices. wen : Pigs ee ag es 
‘ f e s td i . 
3 = For use on the farm and in the hae ol BR ‘ 
. ; on " I ( Coda ters = 
( I > I y I ¢ J W Ayiswortl 
r r i4 ; I r maker's H. Ca M. Scroggs Fr 
ri I a, t 
ee ae hom Soe : 
i 2 i ngs, free catalog tells b t meta T A. Ed F 
of hired hels - » is . " . I Hurfore 
YI “W s ’ All clees ready ¢ I te J Hage 
| ‘ sle 
t ‘ e, Scheller & H 113.893 | DETROIT ENCINE WORKS ; oa aeene 
Catching , w device, A. Tet H1S.S08 |\) Bellevue Avenue, Detroit, Michiga® j soe r. J. F. Weber 
— - he 410 i facing m: e, W. A. Tas Stevens 
‘ - ° m J 013.898 Flue te H. H. Thornt panee mend 914,088 | Onstet ‘ tus. B. H. Si . 
' eal i. ay | ! essure ram, A. Partitt - 913,970] Of t seed ‘ ea 
| 13.220 | Have You Seen The Perfection Wrench? | ois 'sssSeue seinethod and “appar ae 
Cement, making, B. J.. W " S. Ve ~ s da d apparatus for 1 
‘ lier } ‘ M. Pits +) 7 ! mete A. Sir 8 ing and spraying, H. 0 trandt. 913,686 
‘ > i othe ‘ | The nev and best wrench made All steel. g tank, W. F. Adams } a tus Ss & ‘ 
. : , ‘ 4 )| Great ro ly Instantly adjusted Easily and | } ! shredde E. F. Gibbons " = ; 913.705 . 
pe log ' = + wie k operated Positive eri Immense mong I gt M. H = s F. 3 Woodbu 
, , 14 and J Indispensable te} i] e, E. F. Menki ~ ; 114.002 
, gate : | pilists | ind” tool eve ffered | } H. ‘Tidd = 4.002 
( bi f ‘ . ‘ pe | lust be se be appreciated Yow ll) pus pore _ wee ting pre is meta fror I ates 
wortl on want one when 1 see For circular ress : : & 913,735 
' 1 king « ‘ I i t I I ( t lies } ting Ellis & M 
Ww. A "4 | THE PERFECTION WRENCH COMPANY |! ey & Hildebrand . 914,2 
ewis ‘! Box 426, Port Chester, N. Y. Bit agg a le a s, J. Middleby 914,153 
‘ . Af | I eed me s R g and baking, J. Wyma 914.099 
( ( 3 Met R38 | I ‘ pe zg ele i » -& \. Me ‘ 
oc} nm OF 3 013,08€ He s grip I ; 
ce Rey gt 913.80 > ALCOHOLISM Jf’ tomatic, C.°0. Brows = son 
Ct > © Annte O13.870 desire for drink, Ne ‘ , 
aa. + Y 112 699 ‘ Fuse ety, Hart & Re lds oe ees : 
‘ FW. 91 j : . | ¢ B 2. : g e, W. P. Evans 
’ EARL’S ANTOL TREATMENT ; as : es 1 steam feed 1 tus, J. T. H. I ! 
é ’ " y 1 | BR ‘ 14 t st t WwW I Miles < for } g gree 
‘ | w. W ‘ F. F. Lewis at 
Re 91 - i nes tree, et é g. A. W. Allbery 
, 5 t 91 \ I . } 
‘ ‘ J 2 Soe Gaus ao” Wane Eaedaenen ; , i sea Se ea \. T. E. Wangen IN 
: P ret ‘ Ss W. P. Ke ; me part ene 
A. | bas John C. Earl, 267 Gates Av., Montclair, N. J gentle 3, G. J. Hal ee ee ae 
' f F ( RD 114.247 . " Gas t H A. B. Helande fr. = 
: a eting pe > af ms ; ~ oe s self-playing, Larson & 
So. 5 on ite 13-9 :| Gas eng I. G. W : 
Pinan o . a os) Gus A. Ke rit ito, P. Soblik 
k W ii. W f ’ “ Y — ETAI as : , - : I M g i press, I ( Moses 
Coffee » A. Ne xe 914,302 | S \ t ‘ ‘ cus g ‘ g 4, Cc. &. Va 
Coland oO. I Boba 14.014 .. | l , 
, et E. P. Aug 914,367 |) one ‘ ' Gas meter pil ee el is er for bowling alleys 
. Conerete bocie inaching: B. Auger: 914.907 | owe price mole for FQ BB | Gated Flim | ; 
! 1 ”) aa 7 - 4 . (ie f <ting es am I 
Ht ® ; 142 |THE EAGLE TOOL CO., Dept. A, Cincinnati, O. + | y Prenton . Lambert a bear I ned, M. ¢ 
‘ ‘ \ ‘ G. Leake ) | es, re ‘ amber : : ‘ 
Ce © serv 4 Rid & Madde 14.186 i t A K I . a a ss = : ~. ¢ i W | SSanen 
( F 4. L. Bd Is 14.308 | G y <x e . s¢ > Saye Se Se press, | ser & Gray 
rune bare. aes a EE bee ~ Sagdereriereerboreer tbe ve neg 
Cor F. J. Mact O13.0 Gene et bs a oe oe sel f-feede A. C. Simonis Gi 
Conteting “devises Fe How mar | MACHEN Se ee i cme for boeing and” topping a 
( x 1 J Gils 915.0 "| : Bete ii & £ 
I t 14.216 ts s f I top gas meters roving 1 } } 
}  § — I H ter Over 70 sizes at styles, for drilling either leep or | r. Dre 2 ah & 
‘ . : shallow wells in a kind of # r rock. Mounted on entra > apparatus, J. H t «ss, M. Ha 
Cord 1 fabrics pound, 1 | wheels or on sills. Witt rines rse powers. | : com ae eee t J. F. Hodges 
G.S06) Strong, simpie and durable ny mechanic can operate | , avenge 7 an i utrolling device hydraulic J 
Core for 1 y cement cond S x them easily. Send for catalog — ie 7 “sor sor 914.165, 914,166 
t ! M P G eeder ind pare je 
a= a R Rhoades WILLIAMS BROS., Ithaca, N. Y. H ! levi 914.160 : 
Grindir itus be f f e 81 
Cors F. O. ¢ ‘ iescianaitanabiiiaainaiaedil “ — erating device stopy 
‘ ‘er Seog > tig : J H ( . W 914.168 t 
( ; a oe ee Seneee Notice to Contractors. ~ avior elk nerating ipply is savin 
yer : a3. P. Dewald *EALED PROPOSALS for Power House, Coal Pocket | Hair frame, pad 1 for ladies’ use rratus Nelson. 914,170 
- - . and Conduits construction, inclucing plumbing and S me era ey ¥ 
- I i electric work, and for Laundry building, construction, | F[gmmock, met I. Mever 7 WwW | . 168 a 
. > . . including heating, plumbing and ele — work, @ the! tang J. Berg + sé ( 91 3 M6 1999 
Crat ; Kings Park State fi wpital, Kings Park, N. Y., will be] j1, oe ae te b 1 913 736 
Kt received by the State Commission tn 7 unacy at the Sarveste s att Schwalm. 913.984 
fr ‘ I 0 Capitoi, Albany, N. Y., up to 3 o'clock P. M., on March Hat Harlar A 
\. Bark 24, 1909, when they will be open ublicly s . 
! I I £ -TOpOsais 8 heck inj Hay press, ¢ I vice, hy t 
‘ I ‘ Kv i the sum of #2 Laun-| H h ‘ I BOL 3 ; : 
i. m. 4..3 | dry, and the co made} Hay stack uy 8. J. Pate dispensing " 
g. R. &. MeLeod | will be required to furnish r in | Headlig R i £ 
I uy I AY ' the sum of $25,000 forthe Pow 00 for! Heat gulat dre parte 
' , ‘ BR. Pos the Laundry. The right is reserved to reject any and] Heating | n & Hick mB 
1 Hi ine all bids Hone ext and t 
> Me « ‘ w K Drawings and specifications may be consulted and] p{oof pad, O. G 4 pte 
a " ‘ ( 4 I wa blank forms of propos obt ' s Pa w.s. I " ing means : 
. tet 4 Ww l State Hospital, Kings r I etc.. rea g d clamping device today f 
, ' e State Commission in Lunacy B. Hal 914,041 Gage : ABC. 
Min Avenue, New York City, and: hit. | MI penatery 914.219 sworth 
I> safet king d Architect. Complete sets of H hoe P. J. Brislit < 914.015 ird 
vi f HW. |} ¢ | will be furnished to prospective Ipon reasona- niin ves ~ aoe , . 4. L. Carlson — 
I b P. Dor oe notice to. and in the discretion of the state Archi- i R. oimnts eo 
I) I ! tect, Fre anklin 8. Ware, Albany, N. Y ‘ hiter 
1» Anderson & Hanse This wi wk does not include boilers or other} Hose n al a ee B. 
! Ww. W. ¢ equipment in the Power House, or laundry machinery. L . 
1 . F. 8. Gallaghe T. BE. MOGARR, Secretary, State Commission in Lunacy. I nat th me. 
: r J. N Dated February 26, 1908. ne inen 
D> lev ‘ bg wus @ ’ . W. Dwight... .914,025 snop 
‘ H. I 914,281] Railway crossing, W. H. Meyerlambers you 
' a7 ] , ' e producing gas Railway or track for purposes of amuse ape 
nl nat 1 GH om a e 913,941 ment, H. H. Martyne ; — 
“ . ~ a L Meford 914.119] Railway rail joint, M. J. O'Connor,. eo 
r ' . ' ck pins d Railway tamping machine, Farrell & Meet atte 
; ot ciesing 7 t Al $ Macomber ‘ Railway tie, metal binson & Sugrut 
raf O'Cor mit . : 
; . : Gates 9 Railway tie, metallic, L, C. St satD 
Beat ee Fh ernating |: i, Sa atta Sala] Halas HE: Re 
Drtt Bt a Settic. : ; aa ; Rake, G, KE. Sutphen iueivadiaalia { 
Hriit. rat tJ é x t , a} tange, J. R. Supper } . 914,085 i 
“ org ee ay ll rrent otor i nit e Ae. Razor safety attachment, Budde & Poesch 
iL L tars - - “a “eee 918,807 
. 1 Kitchen sink cover, A. G. Demarest ° mann ‘ eevee a A 
; b 4 terial Kt ‘ d or eombined table, C H Razor strop, M. Krischer tase -++. O14 147 
' : «tt yee EAD SUPPLEMENT 1 for rood, clear article Receptacle closure or retainer, L. Eschner.. 914,25 
; - ! R 1 , \ } *t a 3 ’ 8 Recording machine, I Dysart... ouee 913,880 
: . : ye FS ES ee ¥ Fe S D, BE, om tm ne aS Johnson itete Register. See Barber's register. 
Tr em Yale & x. m 1 horse | ve te eusvenh spoter.t Se” a te Weiter cc. c cccccces Regulator, G. W “3 es 
I king & € . ‘ mut 914,144 fhe motor can | tructed yone of ordinary tanek Resilient wheel gnard.. : a 913 819 
Julius & Fus- skill in the use of W ess to a screw- ey holder, T, M. Griffin Respirator, W. Buc kien, Jt... 
914,146} cutting lathe w i ; pire etrie glow, H. Kuzel tevolver, W. B. McCarty... 
914 218 |. Pew es or more, euen TT Ribbon rack and measurer, E. A. Hooton —_— 
o14,ith, Gnette foe ee 2 Cesigned 1 to 120 volt indescent, J. A. Mathes Road machine, snow, J. Warcup 
: : 913,936 6o-cycie, single-pha t nt circuit, r, electric, T. E. Murray Road working mac hine, A. C. Calle nder S A 
W. Leonard, now in widespread use for t of dwell- Warner a a goes 
’ mH to f g ‘ aoe 111 drive . “aia nte ? ee aésce otary engine, teece 
t t t the — inge. The motor will drive « nS TAD, & sli White ‘ ererre TTT 9 ¥ Rotary motor, P. J. Darlington 
, 914,042 | Small lathe, or a so-watt dyn for generating ah Re 3,791 | Rotary motor, Mills & Conn 
‘ ‘ Rul "direct current for charging stor batteries, and in Weber Rubber treating appara Molina 
914 211 | fact will do almost any kind of work that can be| | i #6 machine for casting, N. 8. | Ean page mer J Jr 
. ’ ‘ 7 ‘ ko0dee teen Sar ast machine, 
’ ‘ oF an I. Bond 914 1" 4 done by one-man power. Order from y r news-| - G. Lowenstein .......+.. — "ae svice, B. C. Loring.. sacees 
- neo. turns on P. L. 1 Her ult ; 913 298 | dealer or from enses W. 1. Seymour C. M. Smith : verceee 914,319 
Electr t 2 hi nme tary me mbers, cooling de N co 561 B J N York erte storm garment, W. H. Car- N. A. Buckingham...... * ona oes 
wien tea, 3, Wilestan o14.o1g|MUNN & ee roadway, New Yor | soll PE " "J. Newhart....ccccccccocccee O14; Ri. | 
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na sn amd fester, comin ® Tyo ap] SPEGIAL GO=DAY OFFER IuithtQPe°FaCQSoSATNWTrh WERin RE HEU 
Send Us $1 »5O Sash, window, J. Thenser...... ee 8 FACE T0 FACE WITH THE SUN! 


Saw 4 ement, J. . t fees 
with your name and address and we saw filing impleme nt J HH Fritz. 
Sawing machine universal clamp, “cold, J. 
will send you prepaid 
the best safety BROORTERY ccc ccnnccnsccvcescecscseces 
razor money Scraper, N. Keler............ 
can buy, a Screen, W. C. Logan vr 
Screen corner piece, window, G. 
Screw driver screw holder, 8S. G. North 

























Ferry.. 














See the spots 
on the Sun. 











UNIVERSAL Screws, etc machine for making, C. Y 

STROPPER Knight eee NEEDED ON FARM, SEA OR RANCH. By Mail Insured, $1.20 

and twelve Seam ripper, T. F. Freeman PosITiv ELY su - a good telescope was never sold for this price before. These Telescopes are made by one ofthe largest manufacturers of 

kee finel Sa hore tonal lect ~ * i Pettes Europe, measure 12 inches = ae ypen ov 4g feet in 5 sections. They are BRASS BOUND, BRASS SAFETY CAP on each end to exclude 
een, nely Semaphore signal, electric, G ette) ly ground and adjusted. GUARANTEED BY THE MAKER Heretofore Telessepes 





( dust, et ith POW E RFUL I SEs, actentific a 
Separating machine, G. H. Rich.. of tits den have tann Od Tose $5.00 ie .” Every sojourner in the country or st seaside resorts should certainly secure one of these instrume: 
Sewer trap, B. Oakes . oo . ands no farmer ch ould be without Objects miles away are brought to view with asto: ntching clearness. Sent by express for §1 safe! ly peck ked ; 
embroidering “and daruing ail, $1.10. Our new catalogue of Watches, etc., sent with each order. This is a grand offer and you should not miss it. WE Kn 
R in 1 each Te slescope JUST AS REPRESE NTED or money refunded. WHAT A TOURIST SAYS: New Youn, Nov. 4, 1905, 
Mesars. Kirtland Bros. & Co. Gentiemen > I had with me on my recent European trip, one of your Excelsior Solar Telescopes, with which f 
had the pleasure of observing an Eclipse of the Sun. At the Austrian Tyrol it was almost 80 per cent concealed. Your Solar eye-piece is a great 
thing. its value to me on this occasion was many times greater than the entire outlay for the Telescope. Yours truly, L. 8. HENRY. 
Send $1.10 by Registered Letter, Post Office Money Order, Express Money Order, or Bank Draft payable to our order 


tempered 
blades made . 
by our secret Sewing machine 
process, from attachment, H. R. Prall a . 
the finest Sewing machine needle clamp, J. P. Weis 
Shade and curtain hanger, J. E. Hopkins 
razor steel in Shade bracket, window, Young & Stokes.. 




















the world. conveniently | Shade, window, J. M. Patterson.. KIRTLAND BROS. & GO., Dept. 8. A., 90 Chambers Street. New York 
packed in a handsome plush- Shaft coupling, W. B. Steen.......... 
lined leatherette case. Shaft tug, F. T. Overman..... 915 
Sheet piling driving. cap, R. B. Woodworth 914,098 
WIZARD Safety Razor Ship ventilating and connections thereto, E 
©. Blackwell .....c.ccccscccecs .. 914,230 
shaves better than any other razor —_ regard- | | Shoe draw strap and hi rn, Ww H. C arroll. 913.695 
Hh yo in construetic Ly "ve tested them | Shoe forming last, Bliss & White.. woe 914 
8 ne 1 co cto 1a 1 0 » ‘ . rtio prices. 
parts—a handsome silver-plated handle anda ceen, 9 | oe ane 42 pate a ; ‘ aa ( 3-5-7-10-12-14 and 40 H. P. at propo nate 
finely tempered blade tha gives a delightful, | Sign, C. S ¥. ville 3 ™ ‘ 914, Starts without cranking; no cams, valves, springs or sprock- 
smncth, 6 lean, veivety shave. It’s easy to use—easy Sign holder, street light, A. E. Shaw "914. ets. Only three moving parts. Uses aloohol, gasoline, naph- 
‘ Poe eee ary,and soon pays for itself many Signal, C. N. Brown....... tha, distillate, kerosene, coal oil, eto. All bearings babbit- 
Send us your order—try it 30 days—if not satis- Sink garbage drainer, J. Tyll 6 ee SS a 
. or your Ro joat, Ba at, neh. y e 


fied, you can have your money back. Skate roller, T. W. Bryant 
- Skirt, M. S. Doty.. ae 
Slack adjuster, J. H pom 
Slot machine, N. Gillie ons 
Sodium sulfid, making infos ible, W. Hasen 


sizes ready toship. Send for testimonials and free catalog 
DETROIT ENGINE WORKS, 1332 Jefferson Ave., Detroit. Mich. 
























































UNIVERSAL STROPPER ach . = an 
Sharpens Any Safety Razor Blade Solid bodies from liquids by cooling, appa 
whether single or double edge. The only practical ratus for ecnieed Porges & eu Fame in 
and convenient stropper made. Price 50c. each mann ° 
prepaid. Guaranteed satisfactory or your money Sound records, making, Pres« ott & Schramek ¢ j j 
back without asking any questions. Speed indi ate Cc. A Jac que 8.. 9 Foreign Climes 
8 ) deale ti . for « , } 0 : le, J. Burke......-- 
isk your dealer or Write for our Free Booklet Spe ed mn tor ; iS ariat le, J J surke All the statu- 
FREMONT CRESCENT MFG. CO. Spoke lathe, Robinson & Meyers.......- Simple, speedy, powerful; ed 
882 Ohio Avenue, Fremont, Ohio, U. 8. A. | | Spraying apparatus, F. & F. Koenigkramer. 8 reversible 3 ary wed of 
We also make the “Witch” Safety Razor Spring constructi tutson......+++. 4 this beautiful 
Spring re lie f «x Van Wie...... - 
Squ: are, J ° oe Mexican The- 
TS — Is Stage border light, J. C. Bronaugh........ atre was made 
Steam engine, D. Farquhar... k 3 It i 
Steel mold, m¢ anganese H. M. Howe ny «us. t is 
Creer REQUISITES Stirring device, E. Welss........-- the pride of 
s > automatic. 2 oe 
ust attention an¢ a er, automat “" : Guanajuato 
and attracts the 





re battery, T 





attention and 
admiration of 


battery electrodes, making, T \ 


+ — tise . . 914,543 | 
i Gasoline | Storage “aes stand and means é raising | 
. \ and supporting plates, et« "H. Nel- | 

« « 3 Se Seereeeteered 





Mexican Tueatee Juanez, Guanajuato, Mexico, ll a 
Rivas & Malo, Architects, Mexico City, Mexico, 411 VISKOTS. 


Mullins Sheet Metal Statua 
and Art Architectural Wor 


has genuine artistic merit and has re- 








Stove draft app aratus, A. J Ki AMPC...+e00s 
Stove iid, E. J. Renkenberger...........++. { 
Stovepipe locking device, A. W. Hoyer 
Stretcher frame, C. P. Freestate 
Suction cleaner, O. H. Mohr 
Sugar, making, G. W. MeMuller ° { 
Sullage from molten metals, treating and 
fo = 


























} lizi r I 
Sur rome oye 1d i f. oy ieee collap 3 ible. C. M ceived the endorsement of many emi- 
ee es nent sculptors. It is as durable and 


artistic as cast bronze or sculptured 
work and costs less. Our wide expe- 
rience and universal reputation for 
ing the best and most artistic sheet 
metal work of every description ena- 
bles us to undertake commissions which 
others would have to refuse. 
Architects and contractors seeking 
information about ornamental Cornices, 


Suspenders, W. D. Corder 

Suspensory sack or pouch, H. C, Shaw 

Swing, C. W. Ifft. 

Switch lock, Lycett « Housemat 

Switch stand, E. N m . 

Switch starter, ilies, H. J. Wiegand 
913,865 






electricity oracetylene 
and cheaper than kero- 
sene 





Every lamp tsa 
complete self-con. 
tained miniature 
light works, 
Clean — bright — odorless 
—portable. Made in over 






G. Keene . ea ° 
machine mechanism, T. Kraemer 





Vertical, 3 and H. P. 




































Horizontal (portable and stationary), 4, 6, 8, 10, 12, 15 and elegr: uD shy space, L. de Forest.. “. ~ styles for every pur- ‘anels, Friezes, etc., should write for 
q me line testing system, C. 8S. Win ~ ose. Fully guaranteed. our |20-page catalog. We also issue 
and 2-H. P. 795 > - 
Air = ine Agents or write for catalog Telephone mouthpiece, W, Gibson. . ; 913 O47 — np eae bocene f in ee 
AM Telephone transmitter, C. Adams-Randall... 913,931 E BEST LIGHT Co, sent # youssk tort. 
INTERNATIONAL yoni co. OF ERICA aiken: tenia Caen 913.944 87 EK. Sth Street Please 7 ify what particular kind 
ncorporated) Teleph. a < iin. , 4 Canton, 0, of Metal Work or Statuary you are 
15 Harvester Bidg., Chicago, U. S. A. Tension device, B. Belcher...... interested in. 
Thill coupling, F. Dean.. . { W.H. MULLINS CO. 
hill coupling ¢ r A. E. Brown.... 913 aes 203 Franklin St., Salem, Ohio 
Ticket case, G. ° t *S.. ee ee 914,040 
GOES LIKE SIXTY ae aa 
Tile, drain, W. H. Boo és ecee. 914,231 — $$ 
SELLS ixesxry 560 Tins, machine for fo wrming, 8. Openl eee 913,841 


SELLS For SIXTY 


GILSON 








I 
T 








GILSON MFG. CO. 308 


FRICTION DISK DRILL 


FOR LIGHT WORK. 
Hias These Great Advantages: 





ee ae ara The March 20th Issue of 
stoves" @STHE SCIENTIFIC AMERICAN 
ersten Boy ae Will contain a SPECIAL ARTICLE on the 


peti “High - Wheel Buggy - Type 


1 holder, ¢ E. Brown...... 

1 
Trac tion engine, G, R. Goughnour 
ray, foldable, C. F. A. Eddy 








I 
I 
T 
T 
T 
= 


rench or sewer digger, G. F. Rauch . 915,849 

















s. Trimming and channeling nachine, com 
‘ safety, ¢ ; " “bined, W. E. Small ieee 914.3 . 99 
: s rang a wondert ecee Trolley frog and crossing, F. J en £ . 14, 
Shai poly eg heh Soe utomobile 
w. F. & JNO. BARNES CO., Trolley J H. Giarth { 
Established 1872 ; p.’ Bowr ‘ - a P ‘ # - 2 
1999 Ruby Strect, - - Rockford, TIL Truck brake, W S Adams. ..... a14,101 This article will be of a very comprehensive nature, and will give full 
Tube apparatus, pneumatic despateh, ©. FP.) | details of the mechanism of all the latest machines of this kind—a type 
A. B. Cc. AUTOMOBILE a "pneumatic * despatch, ( F. wate i } md , : 2s 
fiecadis an to a les na lle * o14.083| Which is becoming very popular with farmers and country physicians, 
M Tubes, manufacture of Briede 33 333 oe . . + . . 
: Suan Gaetan, &. Caen : on account of its simplicity and freedom from tire trouble and repairs. 
parts " Solid Turbine mot E. Kay -. 913,73 
4 > apron and receptacle, 
e- a On SO ae Watch for the March 20th Issue! 
Built for d L. Inman 913,895 
4 passengers, 16 to 35 h. 7 ea Type | setting machine, W. W. Lininges It will be well worth careful reading. 
: aitalog Free e y 1 & 
; - ha Pneumatic Tires Type setting machine, W. G. Reyne “ee 








Typewriter, F. von Hefner-Alte 
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Typewriting machine, H. 8S. Mec ~F 

Typewriting machine, H. H. Steele 

Typewriting machine, W. H. Denning 
HAND POWER Typewriting machine, L. P. Diss 






Typewritir machine calculating attach 
ment, F. J. Tillman ; 
Umbrella, T. F. Graham 
Valve, Wolcott & Schwartz 
Valve, J. A. Lawler 
Valve, G. Peileke ¢ 
Valve, automatic, H. D. & W. B. Emmons. 913,817 
Valve, check, T. A. De Vilbiss rp 122 


Valve device, C. Kroeschell 


GOODELL-PRATT CO., GREEnFieLD, Mass. || V*!se, filling, BE. EB. Gold... { 
Valve, flush tank supply, J. S. Caldwell $13,808 


BENCH DRILLS 


We manufacture a great variety of 
these little machines which are of 
inestimable value around a) most any 
snop. We should be giad to send 
you our catalog showing the com- 
plete line of tools and machines 
made by us, 








This man is not worrying because he has 

















| Valve for expansion drums, filling, R. M Income Insurance 
ee Dixon .. ae ~ O14,124 
OYALc i hog Nag athena 13,068 Whether laid up by illness or accident, whether his salary 
fff ENGINE | Valve. radiator, F. L. Watso 914,209 or usual income continues or stops, under our Popular 
| 4 ¢ y s " > rr ‘ n°? . 
bated —_— ae = ae pep Premium Policy he has a regular stipulated amount to de- 
A gach, compact motor of strone, Vehicle. T. V. Buckwalter... 914.111 pend on to pay his doctors’ bills and expenses. Economical— 
ni construction, comprising ¢ Vehicle. N. C. Whiting ; 914,212 »ayments sure and prompt—no physical examination required. 
latest desirable features in gas en- Vehicle body, transformable, T, H. Buff 914,334 pay P I ge 1 
gineering. 2'+ to 15 horse power. Vehicle brake, tramway and railway, E Agents Wanted Everywhere 
Jones se tae ‘ 913 
ROYAL EQUIPMENT CO. Vehicle lifting jack, A. P. Cottrell 914,245 Fill out and return coupon below for furt‘er particular. 
145 Housatonic Ave., Bridgeport, Conn. Vehicle, motor road, E. Sureouf 914,2 





Vehicle steering gear. motor, D. H. ¢ s 914, 


ee ee ee Serene ae Empire State Surety Company 























Vehicle wheel cushion tire, B. F. Fi 914,086 ath 
S A V E bg O U R N A I L S Vending machine, L. Smith 914,320 apenas Street, New York 
. . Vending postage stamps, etc., machine for ices in all i: iti 
By using a Knife you ‘ . oe Ms I os ats s in all important cities 
can open with your Vessel, navigable, W. Petersen 913,973 
1 | Vise and thread cutter combined, A. T 
gloves on Pflugh errr : Ree ..- 913,912 
Prices : 3 blades, $1.50 or $1.60 Voting machine, C. C. Abbott ove 914.006 : 
Voting machine, W. 8S. Prosser... 914,184 ’ 
Illustrated Price Jist) Voting machine grouping mechanism, C. ¢ Scientific American 
FREE } DE  «penanee othe chaewat . 914,008 
) y c *Y oti echan 
RB. H, HAWLEY, 1118 Virginia Ave., 8. W., Washington, D, (, | ve “a "a hine  indepe be ndet = steep a eeeee 914,007 
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Vv Woodwortl &vo pages; 601 
illustrations : $4.00 
A complete practical treatise containing a val 
able collection of drawings and descriptions of de 
vices, the resu'ts of the author’s own experience 


— — ee Machine Shop Tools. fv 
Vandervoort 8vo.; 552 page 





dA isteetioas : $4.00 

A new and fully illustrated work describing ’ 
every detail the construction operation, ond 
manipulation of both hand and machine tools 
being a work of practi instruction in all classes 





of machine shop practice 
WIRING.—Electric Wiring, Diagrams and 
Switchboards. By Newton Harrison. 
272 pages; 105 illustrations 
$1.50 


treatise on 


12mo.; 


This work is a thoroughly practical 





By Oscar E. Perrigo Svo.; pages; electric wiring in all its branches, beginning th 

214 illustrations. . jake hd $2.50 the simple circuit and working up to the practical 

A new book describing and illustrating the very every-day problems, all being presented in i e 

latest practice in lathe and boring mill operations and intelligent manner It is in eve t a 

as well as the construction of and latest develop- handy, well written, instructive, co maped hensive 

ments in the manufacture of these {mportant volume on wiring for the wireman, foreman, con- 
classes of machine tools tractor, or electricten, 

Our complete catalog u f entific and technical hooks sent free on application 


MUNN & COMPANY, - 


Publishers, . 


361 Broadway, New York City 
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] Canned s 1 Packers Association... 7 
KEROSENE gp eee 
Stittville Canning ¢ 
l’ressed Steel Car eee 
BoatEngines ron thie seam,” 
ns nd ke eam, Orig inal 
1 ( 7 
t ide by us, are practical, economical g “k Bros 
and extremely powerfu se less than a , Jenkinson ¢ 
I f Kerosene or distillate per horse- Sieaee 36 4 skowes 
power an hour. There’s more power per — pe pies mate Tine soil 
€ I Ber Page fuels than in Gaso Cigars and® cigarettes inchaut y Gonzales 
ou easily save $ o $20 a seaso 
ae = jrahencacigee 1 Cylind Cig stogies, R. & W. Jenkinson Co 
EDU BBRIE taarine | ccctrie, || SE Meith ttl th 
b -p. 72.019 to 
, on 2 Cylinders, cl ng machines, stean United 
start easily and are always ready to co 9 Y 1 “ 2 
1 are QUALITY ENGINES—made 8, I2and 18h-p. ( tre ni overcoats nd hats, 
to last indefinitely, without trouble, 3 Cylinders, sation Mian tic - 
rarenanl afetmentn. Their dogged. | 18 and 27 b-p. J | Coatish in shreds, Lane-Libby Fisheries Co 
many @ contest against higher-powered Codtish, prepared, Lane-Libby Fisheries Co 
motors. The price is reasonable. Ask for catalog and | Coffee cereal substitute, J. W. Christiansen 
learn all about it Concrete pavements, R. S. Blome C« 
421 Py ° Corsets, I ternational Coreet Ce. cccccvvcsecoe 
DU BRIE MOTOR CO., eucin st. Detroit, Mich. | Couzn drops, 4. J. Bekert......000000000 
Cream, complexion, Piso Co 
a Cream issage, Der-mo-tine Co.........6e6. 
Cylinder and disk records Premies * Manufac ur wn a an ave wo- ir Ss 
| s9 
° | turing ¢ > oe ie. 
Assured Service | Miectric condeit Attings. Fairmoupt Electric ons aaa can put together my knock-down boats, or build a boat from rough lumber by using 
| z ret ig Ce =. Sho . 
a s. snap, United States Fastener ( z2'sss, my full size patterns and illustrated instructions. If you want to know how it can be done 
Flavers fer non-aleoholic beverages, fruit, 
cesar ie c. _ Send today for my 1909 Cataldg No. 22, Showing Over 100 New Models 
ertain, Strohmeyer & Arpe k-down system of building has revol I can supply you with the frame work for your boat, sha 4 
rd, American Game Co...... , ot Apogee T eet Destee die code a 
u Amoskeag Manufacturing Co eb by the proche Graton tha un save you (1) the bea lider’s profit; (2) labor expe 
leathe SOM Dic sscecanvene . r, and mostly by inexperienced men and bos big se xpense; (4) seven-eighths the freight. Figure it ous 
eparatior L. W MOONS. c ccsessesces t just two-thirds the cost if purchased from a boat builder yourse cif. Ko wh-< down frames with patterns and = inetr 
siery. I. Mossop & ( " 
< ean ices, and sherbets 
Incandescent mantles, Herth PUT THE KNOCK-DOWN ‘SECTIONS TOGETHER 
I aes er ( ndo 
pees Knit outing garments, L.A se se YOURSELF AND SAVE TWO-THIRDS 
Lambert “ 30 $1250 Lamp sockets, electric incandescent, Bryant ©. esta alka deities Sion la Soave aininleete: 
Electric Ce 2 ‘ P ’ ‘ até « Astle lly 
oman } Lamps for medical and surgical treatme a . a. a 7 
' HE Lambert Car is different from other cars || electrical, E. W. Locke a style that never chs 
> * | Liniment. S. Lord ‘ ‘ Increasing in value v 
4 only in its system of tfansmission but ‘in Mattresses, cotton felt, C. C. Carty profit, _ ¢ : age. The ideal furniture for , 
. * =}. ; : bs ance fe ing, crating, packing ar the libr den, dining o 
Le n-and-day-out reliability. Medicinal compound in tablet form, Cre tattosy cack : the Mbrary, dea, dining or 
The Lambert Friction Drive gives the Lambert Medicine for the relief of painful menses, R . , , ; 
» ae " sa " with cushions made, ready to droy place. wy to put togethe No tool ork nec ry. 4 
Car a degree of superior service quality not at- eK. —e sis, “teattis " Poniah” ‘idawatactertng O skill required. Simply fit the assembled sections together th the grooves, provided, apply’ the ay Querente 
tained in any other low-priced car and not in every || ( M10, i stain furnished, and the piece is finished. ow take mo ris 
high-priced car | Metal polistes, Lewis & Conger IF INTERESTED UN FURNITURE ONLY, SEND FOR VATALOG No.8 anne ton 
; | Oil, castor, Mound City Paint and Color Co P be perfect/y sat-atied 
It transmits more of the power generated |} 0). cotton seed oil for use as an flaminat C. C. BROOKS, President ° with every thing 
, omeen ing. American Cotton Oil Co as . » 403 Ship St., Saginaw, Per ¥ 
than any type . gat oe bil It eliminates || Oil, Italian olive, Castruceio-Amestoy Co Brooks Manufacturing Company, Michigan,’ U _ SRcontly tefwaded. 
transmission troubies and repair bills. Oils ——e , ove an food, cotton seed Qriginators of the Knock-Dowa System of Boat Building and Home Furnishing. ccd 
Every Lambert model, from the $800 runabout |} gy). eee - . 
J , + | ils, lubricating. American Oil Co 
up to the big, roomy 7-passenger Lambert at ranges and lemons, Randolph Fruit Co 
$2 2 ,000, is a Car of full value In power, speed and | o = 1 oy ’ Pe == 4 Bee po i. eee tl vio 
— | j . ri: " ~~ 
endurance, style, finish and comfort -the aoe | ) sis pen Our new models designed by Whittelsey & Whitaker of New 
of people who want a good se ‘h a “ee erate Ce ; York, the most successful naval! architects in the United States % 
price and who “find out” before they buy. cardboard. writing a d embody the most advanced ideas of this celebrated firm in launch 
jy o re nie ? *r o 
Write for fully illustrated descriptive catalogue. an aaa We a Oe and motor boat designing. 
} . 
Pe ee 72.920 
BUCKEYE MANUFACTURING CO. |} Perfumes oe Peitamery Go. 1000200 005: a. The New Mullins 1909 Models 
erfumes toilet water sachet am t et fe and seawortt steel like torpedo s ted w 
1814 Columbus Ave., Anderson, Ind. ||“ umes. D. R. Bradley & Son....72.835, 72,836 lou wir : wesley pve tow ole mae 
Plunbing supplies certain, Fro Manufac i machmery—one man control—Impr 
wine ie oi turing Co s St ada ae 72.866 ve le Engine derwater Exhaust, et< Ma t 
Poison 1 t mice, vermin, and insects, on ee m construction and Gnish, supert 
] ; ‘ , lor steel. We want you to | 
f | E. 8 oe t ese remarkable new models -to understar 
Post cards, Un News Co ruction Wh they are better than an 
Refrigerators ‘Hibb ard, Spencer fartlett & launches. ‘ want your boat you will want it immediat 
| Co 72.86 not three m« 
Remedies for certain diseases, P. H. Cherry 72.83 w“ rite "Teday For Our Catalegue 
ore Remedies for certain diseases, J. T. Clay 72,832 of i aches, Motor Hosts, Marine Engines, Row Moats, Hun 
temedies for certain diseases, G. M. Parks.. 72.846 crcomable tices” Dette: Cte sls otter exceptional vale 
Remedy f female weakness S. Lock ane 
Miles To some t 72.843 W. H. MULLINS CO., 118 Franklin St., Salem, O 
|} Remedy for live nd kidney complaints, R 
| Haase - 72.842 
Gallon | salen miko ai . 
Seouring ind =o polishing powder, Domestic 
Manufacturing ( wits 72,901 
| Shelves, stands, and parts thereof, G. E rf rr 
\ | Shel — tand 1 parts thereof, G. I jan Pioneer Pe at rames LET Us BE YOUR FACTORY. 
f~ | JNcation: your gasoline is used for | Shirts. men’s dress and negligee, Tootle tines STAMPINGS, MODELS, EXPERT WORK 
cation, your gasoline is used for }, Wheeler & Motter Mer. Co........ 4) S d d THE GLOBE MACHINE AND STAMPING €@ 
friction imstead of miles_of | Dunn Salmon Co Parts are he tan ar | YT0 Hamilton St., Cleveland, @ 
speed. The use of Vacuum MOBILOIL holly or in part of leather, W Sd put fr eas Bory fron all te 
saves the wear of your car, the waste . - egy ne Poovey bey ce — - sa Wn be wd 
of gasoline, ane 27 of the money sewing ¢ tton al ds thread siti tented tet re taking apart for shit 
Chet goes foe re cert ie ag > Some: Gtted sot bovenea toe and Butters wechiney ae” otha 
7 «nis el ir .. vy and evele : a i 
Vacuum M( RILOIL is made.in six “0 Re gage Ber A Siaiiinm, Wes a devin waee “MEG. CO., 899 Clinton St,, Milwaukee, Wis, 
different grades to suit the lubrication , ot anaueen Ca 
of every automobile made. One of —eanie  Watetian enamine we furnish all necessary = 
these grades is exactly adapted to the 4 : ; MODELS & EXPERIMENTAL WORK. 
needs of your car. vachines. grain separators, and . . inventions deveiuped. Special Machinery 
Its use is an investment that saves eof. J. I. Case Threshing Ma a dhe - E. V. BAILLARD. 24 Frankfort Street. New York 
expense. It will end forever your | ine | We also furnish when desire devery part and thing necessary ae 
lubrication troubles, and add to your | Tires, solid and pne uma ti rubber vehicle, tcecomplete the bout ready for the water ee 
pleasure and the life of your car. Goodyear Tire and Ruther C a. frames and parte for any lied of modern bent. Our RUBB ER. Expert Manufacturers 
: | Toilet deodorants, S Deal punts are in service in every civilised count} OU. Se Sena oe Fine Jobbing Work 
Write for free booklet showing grade of | |B | nt expanders and cutters, G. Wiedeke & ar hall sat: jo » 
MOBILOIL adapted to the use of every P| Cc ranme and mater al to fs sh will eave vou two-thirds the cost PARKER, STEARNS & CO., 228-220 South Street, New York 
a si r completed boat he saving on freight 
= ae to date and | Undergarments, ladies’, Smerican Unde Ws te for Free Catalog or cond 960 for 300-gage Beat ibaliders’ HOEF ape 
k 4 ment Co Satisfartion Guaranteed or Meney Refunded. T co NW PAWN 
VACUUM Wheat flour W ishhurn Crosby PIONEER ‘BOAT & PATTERN CO., Wharf 351, Bay City, Mich. | pie makers, Model Makers, Machines Builders, Pane n'y 
| Wheat flour, C. I Plumb Light ond theany Stamping». 0 Mich! &t., Chicago, mn USA 


OBILOIL 


in barrels and in cans with patent 
pouring spout, is sold by dealers 
everywhere. Manufactured by 


VACUUM OIL CO., Rochester, N. Y. 











Reduces (jas Bills 


Our GAS CONTROLLER stops 
that Blowing and Breaking 
Mantles and will actually save 
you 15% to 30% on every gas 
bill. We guarantee it. 

Lasts a lifetime and needs no atten- 
tion. No expense after attached Drop a postal and let us 
send prices We rite us today. References, any bank in Chicago 
Gas Users Association, 573 Madison Street, Chicago 











Agents W anted 











Crescent W Wood Working | Machinery 


juality—reasot 


Bana 
Tab 


Saws, 






Swing Saws. 
ers, Plane n 
Matcher, Band Saw 
Blades. 
Ca g se for the asking 
The Crescent Machine Co. 
230 Main Street, Leetonia, Ohio, U. 8. A. 








HARROUN 


8 Cylinder V-Motor 


40 H.P. Weight 175 Ibs. 
Water-cooled or Air-cooled 











Continental Engine Co. 
10 S. Canal St., Chicago 

















SEALED PROPOSALS 
Notice to Contractors, 3 
construction of Nurses 


UIVENTIONS PERFECTED 


LABELS. 
ODEL WORKS 





















































































Style E.*’ for limburger ‘ QEAI ED PROPOSALS far = CHICAGO 
at 14,682, 6 Attendants’) Home, including heating, plumbing 
dentifrice, Joseph St and electiic work; for two Horizontal Tubular Boilers ; —— 
, - 14,685 tor Engine, Generator and switchboard; and for Glass 
ewriter carbon yaper, Enclosures for Verandas, at the Central! Islip State Hos- - myer 
-— 14,690 ital, Central Islip. Y., will be received by the State eink : MODELS SPECIAL 
t nd Water Bug Ex ( ommission in Lunacy at the C aes 1, Albany, N. Y., up ORK TOOLS » 1 4 
. ee extonminater, 8 to 3 o'clock P.M. on Mare b 24th, 199, when they will be ” MACHINERY 
agg | opened and read publicly ON S MPIN( 1H) CTRIC 
complex! nd massage 14,08 | Proposals shall be accompanied by certified checks in NATI Al STA PING AND ELECTRIC WORKS 
I rater e * 14.489 the sum of $5,000 tor the Nurses’ Home; #25) for the Two 153-159 5. Jefferson Street, Chicago, If) 
: : 14.87 oilers; $40 for the Engine, Generator and Switch- 
Sere eS board; and #250 for the Glass Enclosures for Verandas, 
mec: . 14,684 and the contractors to whom the awards are made will 
Ore sor pore : be required to furnish surety compar y's bond in the ai Simaieiiian 
Packing ¢ 14,681, snm of 850.000 for the Nurses’ Ho #2.500 for the Two MOORE M - a a. Models 
wels."’ for bath towels, H Boilers ; $4,000 for the Engine, Gener tor and Switch. & CO ind . “s oan perfected 
( 14.689 board; and $1,400 for the Glass Enclosures for Verandas. ° watqna and Eraphite 28 
Sans Da f . H. Mede 14,683 | The right is reserved to reject any or all bids. 
Sug I f 1 f rauges f Drawings and specifications may be consulted and 
I G s Associat 14.680) blank forms of proposals obtained at the Central Islip MODELS a EXPE IMENTAL WOR RK, 
Tampanita igars, Moehle Lithograp! State Hospital, Central Islip, N. Y.. the office of the ears, Dies. Tools, Novelties manufact «" 
Co 14.679 State Commissiox in Lunacy, room 1 Madison Ave- | M. P, SCHELL, 1759 Union Street, San Francis 
The f wdered toilet soap. F. D nue, N City. ang at the office t State Architect. | 
"Thon rne ; 14.687 | COMplete sets of plans and specific tions will be fur- | 
EE osc seuneen oetensesengsesssess ‘| nished to prospective bidders upon reasonable notice to, I pay from $1 to 600 for thonsands of 
—_———. and in the discretion of the State Architect, Franklin rare coins, stamps and paper money 
B are, Aibany, N. Y . E. McGARR. Secretary, to 1894, - kend stamp for tie trated 
State Commission in Lunacy Dated February 2%, 1% circular, ce EN the Can make money quick! 
eee ion VONBERGEN, the Coin Dealer, Dept, 14. Bos TOR, MASS 
=. breakfast food, f 
: , Notice to Contractors. | — —————-— 
keys, F. J QEALED PROPOSALS for Power House. Coal Pocket, &) 
2.44 Trestle and Conduit, Construction melnuding plumb- x . 0 
hells, Sell ing, also Conduit for Acute Hospital, Construction in- | \S 2 Cards. circulars, book. newspaper. Press $5. 
2.435 cluding steam piping, at the Hudson River State Hos- % Larger #158. Save money Print for others 
‘Iby Smelt pital, Poughkeepsie, } .. Will be ree eived by the State big profit. All easy. rules sent. Write fac- 
we ie Commission in Lunacy, at the Capito!, Albany. N tory for press catal mm, ty sper, ete 
k F J > * up to 5 o’ciuek P. M., on “March 24th, 1999, when tbey will THE PRESS ¢0 » Connertiont 
= : be opened and read publicly 
> 422 € pene an 
6,206 -roposals shall be ace ed hy ce c ' 
i 3° Coon Proposal sha | be a mpanied ve rtifled check in NO ELTIES & J Wasbaa AR 
,, the sum of #2.000 for the Powe House. Coul Pocket ¥ a 4 
83! Trestle and Conéuit, and certified cheek inthe sum of | BAQMUiiaa eel yt Tiga al [ail mase een aa 
‘ beer, ¢ d #600 for the Conduit fer Acute Hospit: , E.KONIGSLOW STAMPING & TOOL WORK bv 
Se Bre g | 2.430 tractors to whom the awards are made will be required 
to furnish surety company’s bonds in the «um of £25,000 . 4 
| tor the Power House, afl 83.000 for the Conduit L r Are you inter din Patents, Model or Experimenta} 
Acute Hospital lhe right is reserved to reject work? On oklet entitled 
4 printed copy of the sp fiention and drawing and al! bids. D —H Ww W 50 
f any patent in the t. or any patent Drawines and specifications may be consu bod. at , WHAT WE 0 0 E IT 
in print issued since furnished from blank form of pros sales Obtained at the Hudson i be sent to y« on request 
this office for 10 cents, provided and ®tate Hospital. Poughkeepsie, Y., and at office a the KNICKI nee KER MAC MINE WORKS, Ine, 
number of the patent desired and the date be | State Architect . omplete sé no f plans and speciti 0-12 Jones sireet, New York 
riven Address Munn & Co., 361 Broadway, New, UOUS wil) be furnished to prdspective bic 
fork reasonable notice to, and in the discretior - 


Architect, Franklin B. Ware, Albany. N. ¥ 


VENTORS 





Canadian patents may now be obtained by the in-| “Nor; — Phe work for the Power House ~ 
ventors for any of the inventions named in the fore-' , jude bollers or cehes cawmaens | h Mot . UFACTURER S 
going list. For terms and further particulars retary. State Commission in Lunacy ‘ 
address Munn & Co., 361 Broadway, New York. Dated Albany, N. Y., tb day of keb., 19 








Scientific American 


MARCH 13, I909. 















Auto and Marine — 


soe perfect. A 


Dealers wanted Every w here. 


COLD GALVANIZING. 
AMERICAN PROCESS NO ROYALTIES 
SAMPLES anofNFORMATION on APPLICATION 


NICKEL 


Electro-Plating 


Apparatus afd Matenal 
rue 





Hanson & VanWinkle 
Oe., 
Newark. S.J. 
BA FS. Cana: St 


* BOULEVARD ” 


West a Louis Machine & Tool Co, 
6 A M 











PIERC 


*“‘ALWAYS DEPENDABLE"’ 
WHT Sdae ™ 


money - SS «sizes 
and styles of 
Boats 

©) to @4.0008, Motow 

if 

K neck 
Frames wit 
ery I 

“ 


Dewn Boat 
h Machin- 





PIERCE ENCINE CO. 
Twenty-fourth Ave., Racine, Wis. 


Motor Boats 
and Motors 


Moton 
: 








M AMESTOWN EXPOSITION 
Aud TONE to Your Statie- 
the OF FIC, IANK, 
SUOOL os HOME by ws. 
ing only Washburne's Patent 
” PAPER 
“O.K FASTENERS 
me” “Thereis genuine pleasure 
in their use as well as Per- 
fect Security. Easily put 
on of taken off wih 
thumb and finger. Can be used repeatedly and “they 
al:vays work ade of brass, 3sizes, Putupin brass 
bones of 100 Fasteners eac 
Handsome. Compact ‘Strong. No Slipping, NEVER ! 
At all Stationem. Send MWeforsample box , 
of 50, assorted. Illustrated booklet frec. 
iberal discount to the trade. 
Syracuse. N.Y. “oie 


The O. K. Mfg. Co. 













A ZWHY NOT BE AN ARTIST? 


~ Gerqraseates are eo a Salaried 
Position: 


EARN $25 To $100 “PER. WEEK 

ap" wards, in easy fa ating werk 

ceu of Personal Rene Sechenetien by © od 

\ respondence " comics. practical. Eleven years’ 
ossful teach!G, Expert instructors. Positions 

° a te st workers. Write for Handsome 

















sheet 

Art Rook, 
‘scHOO!, “OF APPLIED ART (Founded 1898.) 
. 145 Gallery Fine Arts, Battle Creek, Mich. & 








WE WILL QUOTE YOU 
PRICES DIRECT 


Which save you @%.50 on bugg 
shown below. You can save at 
on 1% 









fame ratio ther styles 
Spit Mekery Vehiotes and full 
tine of harness. Send ter big 
Free Book. It telisal 
gives prices. Write t 
i. ©. Phelps, Pree 
The Ohie Carriage Bf. Co. 


Station 383 , Colusmbu io <= = 


UNIVERSAL SCRAPER 








Neatest, siraplest and best on 
the market. Eight sharp cut 
time edges, each brought in- 
stant into use by ball joint 
ection. Easily locked or 

reiea by turning handle 

PRICE @1.00 
Sena for > page catalog No, 18-B 

THE L. & STARRETT CO., Athol, Maes. U.S. A 

















LUFKIN 


TAPES AND RULES 

ARE THE BEST. 

everywhere. Send for 

Catalog No. 14. 

LUFKIN RULE co. 
Saginaw, Mich., 


New York and “A ” 


tor sale 














<r e eer 


WE WILL MAKE 


manufacture of any metal novelty 
chinery, tools 
AUTOMATIC HOOK & EYE CO., 


Hoboken, 






TheBall Transmission 
a Automobiles &Motor| Boats “fix! - 


K GEAR W 





your models 

and give you 
estimates on | 
Automatic ma- | 
dies and expert work our specialty. | 












G +h solid be 
quality. W: 


THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., 


18-20-Horse Power 
CAR that ALWAYS 


T ‘tires 
ef or price 







Cincinnati, Ohio 


WRITE FOR THIS BOOK ON THIS FULL 


Goes the Route 














jane & Webster Engineering Corporation 


Stone & Webster se 


117 1TH 











The Saving Power 
of Big Buying 


HE 


cludes only the 
readily classified material. 
the actual quantities represented are 


600 Street and interurban railway cars. 
10,000 Tons, structural steei 
106,500 Horse Power, generators. 
13,500,000 Pounds, 


This volume of buying secures min- 
imum costs which are given net to our 
clients under the 
ot contract. | 

The carrying of all this material is 
attractive 
and they give the as st of service to get 

Rece ntly they 
twelve 


The Design and Construction 
of Water 
sions, Steam Electric Plants, } 
Electric Railways and the Elec- 
trification of Steam Railroads. 


PR TTEESEEP ETT EE) 


_ 16 


18-21-25 foot laune’ hes at proportionate prices. ll launches 
ye ver ling lever; simplest 








EQUIPMENT $4,655 


r the cuts are the 
values of Purchases made by 
this Corporation in the past four 

The total of $16,700,000 in 
more important and 
Some of 


figures unde 


copper and aluminum 


cable. 


‘*Cost plus” form 


for the 


business railroads 
yushed a shipment 
New York to 


thirteen 


cars  & m 
for us in 


days—less 


than half the schedule time. 

These and other advantages of our 
purchasing power, we 
to the account « 


turn directly 
#f our clients, in | 
} 
| 
| 


Powers, Transmis- 


nvr MMT iHHIII 








ment and Constnecton 


| $3,086, 000 


MH} 


Boston, Massachusetts |!'|| 


INN 


Malia | ee 


FOOT STEEL LAUNCH $ 
With 2H.P Ensine Complete 






fitted with tw sing engines with speed control 
clasts ww th ut cranking, has only Smo ving parts 
All boats fitted with water-tight « 
oy ar e the largest manufacturers of pleasur 
Id ec day they are receiv 
g out all middle-men's ‘s profits Free C atalogue. 


Michigan Stee! Boat Co., 1322 Jefferson Ave., Detroit, 








compartments; cannot sink, 


We sell direct to user, 


96 


Steel row- 


e boasts in 






Mich. 


























r ik are designed by E 
, and construc ted under his personal supervision. | 
No * i 
parts that fit perfectly 
explosions os or 


ROBERTS MOTOR CO., 


Roberts’ Motors Are Trouble Proof 


W. Roberts, M.E., one of the most expert mecha’ 


to 60 H. P., 


‘freak’ ideas—no gaskets—economical in use of fuel interchangeable 
remarkable flexibility of control—simple in construction no 
“back fire,"’ and tested in the BEST TESTING ROOM in the U.S 


WRITE FOR OUR CATALOGUE and Book of Testimonials 
1411 Columbus Ave., Sandusky, Ohio, U. S. A. 


nical engineers 
and every one 








unheard 


sample 





‘f 


parts, repairs 
Y Do Mot Wait; write ¢ 


The Leading Engineering Paper of the World. 

100 to 125 pages, 9" x 13" 
If you cannot locate desired engineering equipment write our “ Readers Want ” 
} THE ENGINEERING NEWS PUBLISHING CO - - 





eS WE SHIP: ov APPROVAL | 


osit, prepay the fr 
10 bavs FREE TRIA 
wi ‘ONLY costs: pe ¢ cent to as our 
¢ 


m highest gra ae 1909 ‘model bicycles. 


FACTORY PRICE 


f tires from anyone at any price 
until you write for our large Art Catalog 
and learn our wor 
bicycle going to your town. 


RIDER AGENTS 


Mar money exhibiting and selling 
We Sell cheaper 


everywhere are 
making big 
cles. 


an any ther factory. 
Tires, Coaster-Brakes, : ingle wheels, 
and sundries at A 

‘oday for our special offer. 


MEAD CYCLE CO., Deot. 5, CHICAGO 


‘Engineering News 


EXTERNA 
REVOLVES 
velous offers evo 


Do not buy 
abicycleor 


Smallest vertent Marine Reverse 6 
sition on first on ‘ ; 


ous bicy 


pres. 


The Simplest, Most Reliable, Most Compact and the 





30 Beaufait Ave. .» Detroit, Mich. 


ear ever bpeoateny 











/LLUSTRATED) 


, weekly. Send ten cents for sample copy. 
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